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Abstract: Southern Africa has already since the onset of the fertility transition recorded levels that are remarkably 
low in comparison with the other sub-Saharan regions. Theories suggest that socioeconomic development can explain 
a lot of the inter-regional fertility variations. Despite clear indications of higher socioeconomic development there are 
also question marks attached to the severe AIDS-epidemic and its impact on fertility levels. In order to bring more 
clarity the study will explore the main determinants of the fertility decline and explicitly also address the eventual 
impact of HIV/AIDS. Through panel data analysis of World Bank-data between the years 1990-2011 the 
respective impact of each variable is estimated. The generated results indicate that secondary education and HIV 
figure as two major determinants of the Southern African fertility decline. The results also indicate that child 
mortality and adolescent fertility remain two of the most important factors in determining the fertility levels. The 
results of the study confirm the importance of increasing female participation in higher education and on the labor 
market. Addressing social and economic inequality between women and men will also help to reduce child mortality 
and births among adolescent women. This also includes strengthening the provision of family planning and legal 
abortions. In order to minimize the impact of HIV/AIDS it is important to continue with current information 
campaigns as well as to increase screening. Cultural patterns of HIV linked to polygamy; labor migration and 
social stigmas also need to be addressed by policy-makers if the epidemic is to disappear in the near future. 
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1.	  Introduction	  	  During	  the	  last	  decades	  the	  world	  has	  experienced	  an	  unprecedented	  fertility	  decline.	  With	  a	  global	  Total	  Fertility	  Rate	  of	  2.53	  the	  world	  is	  now	  gradually	  approaching	  replacement	  level	  fertility	  (UN,	  2013).	  As	  of	  today	  an	  estimated	  91	  %	  of	  the	  world	  population	  live	  in	  countries	  associated	  with	  low	  or	  intermediate	  fertility	  levelsi	  (Secorun	  Palet,	  2014).	  In	  many	  European	  and	  Asian	  countries,	  populations	  have	  already	  seen	  the	  emergence	  of	  lowest-­‐low	  fertility	  (OAW,	  2012;	  Secorun	  Palet,	  2014).	  	  A	  similar	  pattern	  is	  also	  seen	  in	  the	  Americas	  with	  average	  fertility	  fluctuating	  slightly	  above	  or	  below	  replacement	  fertility	  (Population	  Reference	  Bureau,	  2012;	  Bay	  &	  Miller,	  2009).	  	  	  The	  sub-­‐Saharan	  region	  of	  Africa,	  however,	  provides	  with	  an	  exception	  to	  the	  low	  fertility	  levels	  seen	  in	  many	  other	  parts	  of	  the	  world.	  With	  a	  TFR	  of	  5.1	  accompanied	  by	  a	  comparatively	  low	  transition	  pace,	  scientists	  are	  trying	  to	  establish	  the	  driving	  mechanisms	  behind	  the	  African	  fertility	  transition.	  Despite	  the	  aim	  for	  consensus,	  theories	  and	  evidence	  remain	  a	  frequent	  matter	  of	  debate	  (Bongaarts	  &	  Casterline	  2013;	  Bongaarts,	  2004).	  Within	  the	  sub-­‐Saharan	  region	  countries	  also	  show	  up	  quite	  diverse	  patterns	  in	  terms	  of	  fertility-­‐levels,	  stages	  of	  transition	  and	  responses	  to	  traditional	  socioeconomic	  determinants.	  	  	  As	  of	  today,	  an	  inter-­‐regional	  comparison	  of	  fertility	  levels	  would	  show	  that	  the	  TFR	  of	  Southern	  Africa	  (Botswana,	  Lesotho,	  Namibia,	  Swaziland	  and	  South	  Africa)	  average	  2.6,	  whereas	  Eastern,	  Western	  and	  Central	  Africa	  display	  a	  TFR	  double	  that	  figure	  (Leahy	  Madsen,	  2013).	  Although	  the	  fertility	  transition	  has	  been	  initiated	  in	  all	  African	  countries	  but	  three;	  they	  are	  progressing	  differently.	  Some	  countries	  display	  a	  stalled	  or	  very	  slow	  transition	  (e.g.	  Benin,	  Zambia	  &	  Nigeria),	  while	  others	  are	  progressing	  with	  seemingly	  increasing	  pace	  (e.g.	  Ethiopia,	  Rwanda	  &	  Namibia).	  	  	  Even	  though	  socioeconomic	  development	  is	  believed	  to	  facilitate	  changes	  in	  fertility	  behaviour;	  it	  is	  far	  from	  certain	  that	  there	  is	  a	  uniform	  response	  or	  interaction	  for	  all	  of	  the	  countries	  –	  or	  even	  within	  a	  specific	  region	  –	  as	  highlighted	  by	  several	  reports	  (Van	  de	  Walle	  &	  Foster,	  1990;	  Wasao,	  2001;	  Mbacké,	  1994;	  Jain	  &	  Ross,	  2012,	  Caldwell	  &	  Caldwell,	  1988).	  Furthermore,	  it	  has	  also	  been	  argued	  that	  the	  importance	  of	  certain	  socioeconomic	  development	  factors	  or	  ideational	  flows	  might	  vary	  over	  time,	  depending	  on	  how	  far	  a	  country	  has	  progressed	  into	  the	  transition	  (Bongaarts,	  2004).	  	  	  In	  addition	  there	  still	  remain	  questions	  relating	  to	  what	  impact	  the	  epidemiological	  development	  has	  had	  on	  African	  fertility	  behaviour,	  especially	  the	  AIDS-­‐epidemic.	  An	  epidemic	  whose	  impact	  on	  fertility	  is	  neither	  easy	  to	  measure	  nor	  evaluate.	  Previous	  studies	  have	  also	  generated	  different	  results;	  arguing	  for	  both	  a	  positive,	  negative	  or	  insignificant	  HIV-­‐effect	  on	  overall	  fertility	  (Kalemli-­‐Ozcan,	  2009;Young,	  2005).	  The	  complexity	  is	  further	  illustrated	  by	  the	  fact	  that	  the	  low-­‐fertility	  countries	  of	  southern	  Africa	  are	  the	  ones	  that	  have	  been	  the	  most	  severely	  hit	  by	  the	  AIDS-­‐epidemic	  (Ashford,	  2006).	  Despite	  the	  hardships,	  these	  countries	  have	  for	  instance	  recorded	  one	  of	  the	  highest	  rates	  of	  economic	  growth	  –	  well	  exceeding	  most	  other	  sub-­‐Saharan	  countries	  –	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Countries	  with	  a	  TFR	  between	  2.1	  and	  5	  children	  per	  woman	  are	  denoted	  as	  countries	  with	  intermediar	  fertility	  levels,	  whereas	  countries	  with	  a	  TFR<2.1	  are	  denoted	  as	  low-­‐fertility	  countries	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implying	  that	  there	  are	  some	  socioeconomic	  mechanisms	  in	  place	  that	  could	  possibly	  explain	  the	  fertility	  decline	  (Cincotta,	  2011).	  	  Considering	  these	  facts,	  it	  is	  important	  to	  examine	  the	  relative	  impact	  that	  each	  socioeconomic	  –	  or	  other	  related	  factors	  -­‐	  have	  had	  on	  fertility	  in	  southern	  Africa.	  It	  is	  also	  of	  importance	  to	  improve	  the	  understanding	  of	  how	  these	  variables	  interacts	  and	  to	  what	  extent	  the	  AIDS-­‐epidemic	  has	  contributed	  to	  the	  fertility	  decline	  in	  Southern	  Africa.	  An	  extensive	  analysis	  will	  also	  enable	  more	  accurate	  inter-­‐regional	  comparisons,	  as	  well	  as	  to	  provide	  with	  some	  potential	  lessons	  for	  countries	  that	  are	  further	  behind	  in	  the	  fertility	  transition.	  	  	  
1.1	  Aim	  and	  Research	  Problem	  	  The	  aim	  of	  the	  study	  is	  to	  explore	  the	  main	  determinants	  of	  the	  fertility	  decline	  in	  Southern	  Africa,	  which	  include	  the	  countries	  of	  Botswana,	  Lesotho,	  Namibia,	  South	  Africa	  and	  Swaziland.	  In	  order	  to	  do	  so;	  the	  study	  will	  contain	  empirical	  evidence	  from	  previous	  studies	  and	  analyses	  that	  have	  focused	  on	  the	  sub-­‐Saharan	  region	  and/or	  solely	  on	  Southern	  Africa.	  A	  panel	  data	  analysis	  based	  on	  World	  Bank	  data	  between	  the	  years	  1990-­‐2011	  will	  also	  be	  conducted	  in	  order	  to	  validate	  some	  of	  the	  theories	  and	  empirical	  evidence	  presented	  in	  the	  study.	  Due	  to	  the	  complexity	  of	  measuring	  normative	  and	  cultural	  variables,	  the	  data	  analysis	  will	  focus	  solely	  on	  analysing	  the	  most	  important	  socioeconomic	  determinants	  of	  fertility.	  Nevertheless,	  these	  analyses	  will	  help	  to	  explore	  the	  relationship	  between	  many	  of	  the	  main	  determinants	  of	  fertility	  and	  trends	  seen	  in	  TFR.	  With	  respect	  to	  previous	  literature	  and	  theories	  these	  variables	  will	  also	  work	  as	  proxies	  for	  some	  of	  the	  ideational	  and	  cultural	  changes	  that	  might	  arise	  in	  response	  to	  socioeconomic	  development.	  	  	  	  	  	  The	  study	  will	  make	  use	  of	  the	  most	  established	  frameworks	  within	  the	  field	  of	  demography.	  It	  will	  mostly	  centre	  on	  the	  theories	  of	  modernization	  and	  the	  more	  extensive	  economic	  frameworks	  of	  for	  instance	  Easterlin	  and	  Crimmins	  (1985).	  However,	  based	  on	  factors	  like	  intra-­‐regional	  social	  diversity	  and	  largely	  agrarian	  modes	  of	  production	  etc.	  -­‐	  it	  is	  relevant	  to	  account	  for	  theories	  that	  also	  emphasize	  the	  role	  of	  cultural	  roots	  (Watkins,	  1987;	  Cleland	  &	  Wilson,	  1987)	  and	  intergenerational	  wealth	  flows	  (Caldwell,	  1988).	  	  	  The	  Southern	  African	  region	  has	  been	  chosen	  based	  on	  its	  rather	  unique	  characteristics.	  First	  of	  all	  they	  all	  have	  experienced	  comparatively	  high	  socioeconomic	  development	  from	  a	  sub-­‐Saharan	  perspective,	  which	  according	  to	  modernization	  theories	  would	  facilitate	  a	  fertility	  decline.	  Secondly,	  all	  five	  countries	  in	  Southern	  Africa	  have	  experienced	  high	  or	  unprecedented	  levels	  of	  HIV,	  which	  might	  extensively	  act	  to	  supress	  fertility	  levels.	  According	  to	  the	  theories	  of	  HIV/fertility,	  HIV	  might	  not	  only	  have	  direct	  affects	  in	  terms	  of	  mortality	  –it	  could	  also	  indirectly	  affect	  and	  further	  reinforce	  an	  on-­‐going	  fertility	  decline	  through	  the	  stigmatisation	  of	  women	  in	  their	  reproductive	  ages,	  or	  by	  increasing	  the	  demand	  for	  family	  planning	  and	  contraception.	  Lastly,	  fertility	  levels	  and	  preferences	  have	  been	  at	  seemingly	  lower	  levels	  in	  Southern	  Africa	  in	  comparison	  with	  other	  sub-­‐Saharan	  countries.	  This	  could	  imply	  that	  there	  are	  also	  cultural	  explanations	  to	  why	  fertility	  levels	  are	  lower	  in	  the	  region	  compared	  to	  the	  other	  sub-­‐Saharan	  regions.	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  1.2	  Outlined	  research	  questions	  	  The	  following	  research	  questions	  have	  been	  formulated	  based	  on	  previous	  reasoning:	  	   -­‐ What	  are	  the	  main	  determinants	  of	  the	  fertility	  decline	  in	  Southern	  Africa,	  based	  on	  previous	  empirical	  evidence	  and	  panel	  data	  analysis	  of	  the	  years	  1990-­‐2011?	  	  	  -­‐ To	  what	  extent	  has	  HIV	  contributed	  to	  the	  fertility	  decline?	  	  	  	  	  
1.3	  Outline	  of	  study	  
	  The	  study	  has	  been	  divided	  into	  7	  chapters.	  Chapter	  2	  will	  present	  theories	  and	  previous	  research.	  General	  hypotheses	  will	  later	  be	  formulated	  based	  on	  the	  information	  provided	  by	  the	  theoretical	  framework	  and	  previous	  research.	  The	  last	  part	  of	  the	  chapter	  will	  give	  a	  brief	  background	  presentation	  of	  the	  countries	  included	  in	  the	  study	  and	  a	  recollection	  of	  the	  actual	  fertility	  decline.	  	  	  Chapter	  3	  will	  deal	  with	  the	  determinants	  of	  the	  fertility	  decline.	  The	  chapter	  will	  describe	  how	  the	  determinants	  are	  linked	  to	  fertility,	  with	  respect	  to	  the	  theoretical	  framework.	  The	  applied	  framework	  will	  also	  be	  compared	  with	  empirical	  evidence	  from	  the	  sub-­‐Saharan	  region.	  The	  information	  derived	  from	  this	  section	  will	  also	  lead	  to	  the	  formulation	  of	  testable	  and	  applied	  hypotheses.	  	  Chapter	  4	  will	  contain	  methodology	  data	  descriptions,	  followed	  by	  chapter	  5	  and	  the	  empirical	  data	  analysis.	  The	  study	  will	  thereafter	  dedicate	  the	  last	  two	  chapters	  to	  the	  discussion	  of	  results	  and	  final	  conclusions.	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2.	  Background:	  Theories,	  previous	  research	  and	  general	  
information	  
	  Chapter	  2	  will	  provide	  with	  a	  brief	  overview	  of	  the	  theoretical	  frameworks	  that	  will	  form	  the	  basis	  for	  understanding	  and	  analysing	  the	  fertility	  decline	  in	  the	  five	  Southern	  African	  countries.	  	  	  	  Previous	  research	  will	  be	  presented	  sharing	  results	  and	  conclusions	  from	  previously	  conducted	  studies.	  The	  aim	  of	  the	  previous	  research-­‐section	  is	  also	  to	  contextualise	  the	  sub-­‐Saharan	  patterns	  of	  fertility.	  Both	  the	  theoretical	  frameworks	  and	  previous	  research	  presented	  will	  shape	  later	  hypotheses	  and	  data	  analyses.	  	  	  	  The	  last	  section	  of	  the	  chapter	  will	  give	  a	  brief	  background	  introduction	  to	  the	  countries	  studied	  and	  a	  summation	  of	  the	  actual	  fertility	  decline	  up	  to	  this	  point.	  	  
	  
2.1	  Theories	  of	  fertility	  	  This	  section	  will	  overview	  the	  established	  theoretical	  frameworks	  associated	  with	  the	  studying	  of	  fertility.	  	  	  
2.1.1	  The	  Demographic	  Transition	  Theory	  and	  Modernisation	  	  The	  Demographic	  Transition	  Theory	  (DTT)	  provide	  with	  one	  of	  the	  most	  established	  frameworks	  for	  analysing	  and	  understanding	  the	  basics	  of	  fertility	  transitions.	  It	  was	  originally	  formulated	  by	  Thompson	  (1930)	  and	  further	  developed	  by	  Notestein	  during	  the	  1950’s.	  The	  DTT	  argues	  that	  the	  process	  of	  modernization	  facilitates	  a	  societal	  shift	  from	  high	  mortality	  and	  fertility	  to	  low	  mortality	  and	  fertility	  respectively.	  The	  main	  drivers	  of	  the	  modernization	  process	  are	  factors	  relating	  to	  industrialisation,	  
urbanisation	  and	  education.	  	  However,	  the	  main	  assumption	  is	  that	  better	  health,	  sanitary	  conditions	  and	  medical	  innovations	  will	  initiate	  a	  preceding	  mortality	  decline.	  Greater	  certainty	  of	  child	  survival	  (lower	  mortality)	  will	  according	  to	  the	  DTT	  facilitate	  a	  fertility	  decline.	  In	  addition,	  availability	  and	  acceptance	  of	  contraceptives	  will	  subsequently	  make	  childbearing	  a	  matter	  of	  calculus	  choice.	  Thus,	  as	  mortality	  decreases,	  childbearing	  becomes	  an	  option	  that	  can	  be	  scheduled	  with	  respect	  to	  other	  personal	  ambitions	  (Hirschman,	  1994).	  	  	  Industrialisation	  and	  growth	  of	  urban	  industrial	  societies	  will	  according	  to	  the	  DTT	  ease	  the	  pressure	  on	  individuals	  to	  assume	  traditional	  roles	  and	  behaviours.	  This	  mostly	  relates	  to	  the	  claim	  that	  new	  modes	  of	  production	  and	  household	  formations	  are	  less	  compatible	  with	  childbearing.	  Lower	  spatial	  mobility,	  higher	  expenditures	  for	  urban	  living	  spaces	  and	  childrearing	  will	  ultimately	  affect	  the	  social	  and	  economic	  incentives	  for	  having	  children.	  Furthermore,	  increased	  education	  will	  affect	  the	  opportunity	  costs	  of	  having	  children,	  simultaneously	  as	  it	  facilitates	  the	  spreading	  of	  new	  information	  and	  ideas	  relating	  to	  for	  instance	  fertility	  preferences.	  Increased	  education	  and	  labour	  market	  incorporation	  of	  women	  could	  also	  lead	  to	  greater	  independence	  from	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household	  obligations	  and	  traditional	  gender	  roles,	  which	  ultimately	  could	  have	  an	  effect	  on	  the	  incentives	  for	  childbearing	  (Hirschman,	  1994).	  
	  Relating	  to	  the	  previous,	  Coale	  (1973)	  has	  identified	  three	  necessary	  conditions	  that	  should	  be	  fulfilled	  in	  order	  for	  a	  for	  a	  fertility	  decline	  to	  occur:	  	   -­‐ A	  setting	  that	  allows	  people	  to	  make	  fertility	  planning	  a	  matter	  of	  conscious	  choice	  -­‐ Information	  is	  available	  to	  inform	  about	  the	  means	  to	  regulate	  fertility	  -­‐ There	  are	  obvious	  economic	  advantages	  of	  fertility	  regulation.	  	  Coale’s	  very	  general	  categorization	  of	  the	  preconditions	  for	  a	  fertility	  decline	  represents	  both	  an	  extension	  of	  the	  DTT,	  but	  also	  signals	  a	  shift	  towards	  broader	  frameworks	  that	  more	  extensively	  accounts	  for	  the	  impact	  of	  social	  and	  cultural	  values	  on	  fertility	  (Hirschman,	  1994).	  	  	  
2.1.2	  Diffusion	  and	  Cultural	  settings	  
	  The	  classical	  theory	  of	  DTT	  and	  modernization	  has,	  however,	  been	  questioned	  by	  other	  established	  scholars	  within	  the	  field.	  Watkins	  (1987)	  and	  Cleland	  &	  Wilson	  (1987)	  have	  instead	  emphasized	  the	  importance	  of	  cultural	  roots	  and	  the	  role	  of	  diffusion.	  They	  basically	  argued	  that	  different	  cultural	  settings	  produce	  certain	  kinds	  of	  norms	  and	  behaviours.	  Deep-­‐rooted	  social	  norms	  and	  practices	  are	  being	  spread	  from	  one	  individual,	  group	  or	  community	  -­‐	  to	  another.	  Thus,	  gradual	  cultural	  changes	  and	  diffusion	  of	  new	  ideas	  might	  lead	  to	  innovations	  in	  for	  instance	  reproductive	  behaviour	  and	  fertility	  preferences.	  Evidence	  have	  also	  suggested	  that	  women	  living	  in	  traditional	  societies	  face	  greater	  difficulties	  in	  terms	  of	  answering	  questions	  about	  ideal	  family	  size.	  Many	  proponents	  of	  the	  theory	  have	  come	  to	  see	  this	  as	  a	  clear	  illustration	  of	  the	  cultural	  roots	  of	  high	  fertility	  (Hirschman,	  1994).	  	  	  	  Bongaarts	  presents	  a	  slightly	  more	  combined	  picture	  than	  both	  the	  proponents	  of	  diffusion	  and	  modernization.	  Indeed	  he	  has	  emphasized	  the	  importance	  of	  diffusion	  and	  social	  institutions.	  Yet	  he	  argues	  that	  diffusion	  plays	  a	  much	  more	  important	  role	  in	  the	  beginning	  of	  a	  fertility	  transition.	  This	  is	  mainly	  based	  on	  the	  argument	  that	  diffusion	  and	  social	  interaction	  processes	  will	  work	  to	  reduce	  the	  cost	  of	  contraception	  as	  well	  as	  to	  facilitate	  the	  establishment	  of	  new	  reproductive	  behaviours	  and	  attitudes.	  However,	  the	  role	  of	  diffusion	  gradually	  diminishes	  as	  the	  fertility	  transition	  continues.	  During	  the	  later	  part	  of	  the	  transition,	  development	  indicators	  become	  increasingly	  important	  in	  terms	  of	  determining	  the	  fertility	  behaviour.	  Hence,	  the	  later	  emphasis	  on	  economic	  and	  social	  development	  for	  a	  continued	  fertility	  decline.	  Indeed,	  diffusion	  might	  still	  play	  an	  important	  role	  even	  in	  the	  later	  phases.	  However,	  Bongaarts	  argues	  that	  its	  role	  –	  by	  then	  -­‐	  will	  be	  more	  closely	  tied	  to	  socioeconomic	  development	  (Bongaarts,	  2004).	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2.1.3	  Intergenerational	  Wealth	  Flows	  
	  As	  a	  critique	  to	  the	  over-­‐economistic	  approach	  of	  traditional	  demographic	  transition	  theories,	  Caldwell	  (1976)	  developed	  the	  theory	  of	  intergenerational	  wealth	  flows.	  With	  the	  new	  theoretical	  framework	  he	  emphasized	  the	  role	  of	  intra-­‐generational	  transactions.	  In	  a	  modern	  context	  he	  argued	  that	  the	  returns	  of	  children	  had	  decreased	  in	  comparison	  to	  traditional	  societies	  where	  children	  exhibited	  a	  positive	  impact	  on	  family	  wealth.	  Not	  only	  did	  children	  in	  traditional	  societies	  increase	  absolute	  wealth,	  equally	  important;	  they	  also	  acted	  as	  an	  insurance,	  service	  provider	  and	  status	  symbol	  for	  the	  family	  head.	  As	  long	  as	  this	  holds	  Caldwell	  argues	  that	  there	  is	  an	  ever-­‐increasing	  incentive	  to	  have	  children.	  However,	  in	  a	  modern	  context	  the	  direction	  of	  the	  net-­‐flows	  are	  said	  to	  be	  the	  reversed.	  This	  mainly	  relates	  to	  the	  reformation	  from	  a	  familial	  to	  a	  capitalistic	  production	  mode	  -­‐	  a	  change	  that	  signifies	  a	  shift	  from	  family	  to	  state-­‐reliance	  -­‐	  illustrated	  by	  for	  instance	  the	  emergence	  of	  mass-­‐schooling	  and	  formal	  labor	  markets	  (Friedlander	  et	  al,	  1999).	  Based	  on	  these	  assumptions	  Caldwell	  argues	  that	  there	  are	  few	  economic	  incentives	  for	  children	  in	  a	  modern	  child-­‐centred	  society	  (Hirschman,	  1994).	  	  	  	  	  	  The	  theory	  of	  Intergenerational	  wealth	  flows	  has	  been	  criticized	  and	  met	  with	  scepticism	  by	  several	  scholars.	  Lee	  and	  Bulatao	  (1985)	  have	  questioned	  the	  assumption	  that	  children	  in	  high-­‐fertility	  societies	  exhibit	  a	  positive	  influence	  on	  family	  wealth	  through	  their	  production	  activities.	  Their	  empirical	  research	  have	  instead	  shown	  that	  the	  direct	  costs	  of	  children	  were	  substantially	  negative,	  with	  respect	  to	  household	  resources.	  	  	  Hirschman	  has	  also	  criticized	  the	  theory	  for	  its	  absence	  of	  a	  clear	  model.	  It	  is	  according	  to	  Hirschman	  difficult	  to	  run	  empirical	  test	  of	  Caldwell’s	  theories	  as	  well	  as	  to	  find	  suitable	  historical	  measures	  that	  account	  for	  factors	  such	  as	  emotional	  gratification	  and	  undefined	  obligations.	  Symptomatically,	  Hirschman	  also	  points	  to	  the	  fact	  that	  only	  a	  few	  of	  Caldwell’s	  works	  contain	  an	  empirical	  study	  of	  the	  intergenerational	  wealth	  flow	  theory	  (Hirschman,	  1994).	  	  	  
2.1.4	  Economic	  Theory:	  Demand	  and	  Supply	  	  With	  his	  demand	  and	  supply	  theory	  Becker	  (1960)	  developed	  a	  more	  economistic	  framework	  for	  analysing	  fertility.	  In	  his	  model	  he	  assumes	  that	  couples	  have	  full	  control	  of	  the	  number	  and	  spacing	  of	  births.	  Children	  are	  seen	  as	  durable	  consumption	  and	  production	  goods	  that	  parents	  can	  derive	  utility	  from.	  Thus,	  the	  income	  and	  utility	  derived	  from	  children	  varies	  with	  time	  and	  age.	  The	  amount	  of	  children	  is	  determined	  mainly	  by	  factors	  relating	  to	  preferences,	  household	  income	  and	  costs	  of	  children	  in	  relation	  to	  other	  goods.	  The	  decision-­‐making	  processes	  are	  in	  Becker’s	  model	  subjected	  to	  indifference	  curves	  and	  utility	  functions,	  settling	  the	  balance	  between	  children	  and	  other	  types	  of	  consumption	  goods.	  However,	  there	  is	  always	  a	  degree	  of	  uncertainty	  in	  the	  production	  phase	  that	  will	  later	  transfer	  into	  the	  consumption	  phase.	  It	  is	  according	  to	  the	  model,	  important	  for	  couples	  to	  distinguish	  between	  actual	  and	  expected	  utility.	  Thus,	  couples	  will	  have	  additional	  children	  when	  the	  experienced	  utility	  of	  children	  is	  greater	  than	  that	  of	  other	  commodities.	  Couples	  are	  also	  subjected	  to	  varying	  abilities	  to	  control	  the	  production	  of	  children.	  Becker	  therefore	  argues	  that	  couples	  try	  to	  come	  as	  close	  as	  possible	  to	  their	  ideal	  quantity	  of	  children.	  Taking	  reproduction	  capabilities	  into	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account	  this	  could	  therefore	  imply	  a	  number	  that	  are	  precisely	  the	  preferred	  quantity	  -­‐	  or	  slightly	  above	  or	  below	  the	  quantity	  demanded.	  	  	  	  
2.1.5	  Easterlin-­‐Crimmins	  Model	  
	  In	  the	  book	  The	  fertility	  revolution:	  A	  Supply-­‐demand	  Theory	  Easterlin	  and	  Crimmins	  (1985)	  developed	  a	  more	  extensive	  conceptual	  framework	  than	  the	  ones	  of	  Becker,	  allowing	  for	  more	  flexibility	  by	  including	  both	  a	  sociological	  and	  an	  economical	  approach	  to	  fertility.	  One	  major	  difference	  between	  Becker’s	  demand	  and	  supply	  theory	  and	  the	  ones	  of	  Easterlin	  is	  that	  Easterlin	  does	  not	  treat	  preferences	  as	  more	  or	  less	  fixed.	  Instead	  he	  argues	  that	  individuals	  have	  shifting	  preferences	  that	  can	  change	  as	  a	  function	  of	  changes	  to	  the	  variables	  set	  to	  predict	  fertility	  in	  the	  model	  (Macunovich,	  1998).	  One	  obvious	  example	  is	  that	  of	  systematic	  changes	  in	  material	  aspirations	  that	  can	  be	  derived	  from	  changes	  in	  for	  instance	  perceived	  relative	  wealth	  or	  cultural	  settings.	  	  	  The	  Eaterlin-­‐Crimmins	  model	  identifies	  three	  basic	  determinants	  of	  fertility:	  	  	   -­‐ Demand	  for	  children	  -­‐ Natural	  supply	  of	  children	  -­‐ Cost	  of	  fertility	  regulation.	  	  The	  demand	  for	  children	  relates	  to	  the	  ideal	  number	  of	  children	  a	  couple	  would	  have	  if	  contraception	  were	  costless.	  Natural	  supply	  of	  children	  means	  the	  absolute	  number	  parents	  would	  have	  without	  fertility	  regulation.	  Cost	  of	  fertility	  regulation	  relates	  to	  the	  economical,	  physical	  and	  social	  costs	  associated	  with	  the	  implementation	  of	  fertility	  regulation.	  These	  three	  general	  factors	  -­‐	  together	  with	  other	  determinants	  of	  natural	  fertility	  –	  will	  ultimately	  decide	  the	  final	  fertility	  outcome	  (Cochrane,	  1987).	  	  In	  the	  framework	  Easterlin	  and	  Crimmins	  utilize	  on	  Bongaart’s	  previous	  works	  and	  differentiate	  between	  basic	  and	  proximate	  determinants	  of	  fertility.	  The	  basic	  determinants	  of	  fertility	  represent	  indirect	  causation-­‐mechanisms	  of	  fertility	  such	  as:	  education,	  urbanization,	  labour,	  cultural	  factors	  (for	  instance	  religion	  and	  ethnicity)	  and	  genetics.	  These	  basic	  and	  proximate	  determinants	  will	  have	  subsequent	  implications	  for	  the	  demand	  for	  children,	  supply	  of	  children	  and	  the	  costs	  associated	  with	  fertility	  regulation	  The	  proximate	  determinants	  of	  fertility,	  on	  the	  other	  hand,	  represent	  direct	  factors	  of	  fertility.	  Factors	  categorised	  as	  proximate	  determinants	  are	  mainly:	  contraceptive	  use,	  abortion,	  marriage,	  breastfeeding	  duration,	  fecundability,	  sterility	  and	  abstinence	  (Shapiro,	  1996).	  Both	  types	  of	  determinants	  display	  a	  great	  interrelatedness;	  with	  socioeconomic	  and	  cultural	  factors	  influencing	  the	  proximate	  determinants	  of	  fertility	  –	  that	  subsequently	  exhibit	  a	  direct	  impact	  on	  fertility.	  As	  an	  illustration:	  education	  (basic	  determinant)	  might	  increase	  the	  costs	  of	  having	  children,	  yet	  reduce	  the	  costs	  that	  are	  associated	  with	  contraception	  (proximate	  determinant).	  As	  a	  response	  individuals	  might	  then	  adjust	  to	  current	  circumstances	  by	  adopting	  contraception,	  which	  subsequently	  will	  have	  a	  direct	  impact	  on	  fertility.	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2.2	  Theories	  of	  HIV	  and	  fertility	  
	  The	  implications	  of	  HIV	  on	  fertility	  often	  vary	  and	  depend	  on	  several	  factors	  relating	  to	  behavioural	  and/or	  biological	  mechanisms,	  population	  composition,	  availability	  of	  anti-­‐retroviral	  drugs	  and	  level	  of	  socioeconomic	  development.	  	  With	  respect	  to	  the	  dynamic	  relationship	  between	  HIV/AIDS	  and	  fertility,	  the	  following	  section	  will	  present	  theories	  that	  explain	  the	  potential	  impact	  of	  HIV	  on	  fertility	  as	  well	  as	  to	  identify	  how	  certain	  factors	  are	  interrelated.	  	  
2.2.1	  Behavioural	  Mechanisms	  	  	  The	  behavioural	  mechanisms	  conceptualise	  the	  eventual	  psychological	  responses	  to	  elevated	  morality	  (and	  morbidity)	  following	  an	  AIDS-­‐epidemic.	  People	  might	  respond	  differently	  to	  the	  perceived	  risk	  of	  AIDS.	  First	  of	  all	  this	  relates	  to	  the	  dissemination	  of	  knowledge	  and	  information	  about	  the	  disease,	  in	  combination	  with	  the	  experienced	  family	  or	  community	  mortality.	  If	  populations	  and	  individuals	  grasp	  the	  increased	  risk	  of	  contracting	  AIDS,	  the	  latter	  might	  facilitate	  changing	  reproductive	  behaviours	  and	  fertility	  preferences	  (Sneeringer	  &	  Logan,	  2008).	  	  The	  accelerated	  threat	  might	  lead	  women	  to	  fear	  for	  their	  own	  security	  or	  the	  security	  of	  their	  partner	  and/or	  children.	  The	  former	  relates	  to	  factors	  such	  as	  the	  fear	  of	  contracting	  the	  virus	  through	  sexual	  intercourse	  or	  passing	  the	  virus	  onto	  existing	  partners	  or	  infants.	  The	  fear	  of	  contracting	  the	  virus	  might	  lead	  some	  women	  to	  abstain	  from	  sexual	  relations	  in	  order	  to	  mitigate	  the	  potential	  danger	  of	  AIDS.	  This	  might	  also	  be	  true	  for	  women	  in	  unions	  –	  especially	  if	  they	  suspect	  their	  partner	  of	  having	  sexual	  relations	  with	  other	  women.	  A	  potential	  contraction	  of	  HIV	  could	  also	  affect	  the	  community	  status	  of	  women	  living	  in	  societies	  characterised	  by	  higher	  pro-­‐natalism	  (Sneeringer	  &	  Logan,	  2008;	  Gregson	  et	  al,	  2002).	  	  	  	  The	  eventual	  changes	  in	  fertility	  preferences	  might	  depend	  on	  the	  social	  structure	  of	  the	  actual	  society.	  If	  children	  are	  seen	  as	  insurance,	  seropositive	  individuals	  might	  increase	  childbearing	  in	  order	  to	  cover	  up	  for	  eventual	  early	  adulthood-­‐mortality	  among	  the	  offsprings.	  On	  the	  contrary,	  people	  could	  also	  desire	  fewer	  children	  due	  to	  the	  fear	  of	  making	  their	  children	  orphans	  at	  an	  early	  age.	  However,	  the	  eventual	  awareness	  of	  seropositive	  status,	  often	  remain	  low	  among	  African	  women.	  Previous	  evidence	  from	  seropositive	  women	  supports	  both	  a	  positive	  and	  a	  negative	  fertility	  response.	  The	  positive	  response	  mainly	  relates	  to	  women	  wanting	  to	  accelerate	  fertility	  -­‐	  in	  order	  to	  achieve	  the	  desired	  number	  of	  children	  and	  to	  maintain	  the	  appearance	  of	  health	  –	  before	  their	  fertility	  starts	  to	  deteriorate	  due	  to	  the	  AIDS.	  Important	  to	  emphasize,	  though,	  is	  that	  all	  of	  these	  responses	  depend	  on	  factors	  such	  as	  the	  availability	  of	  contraceptives	  and	  knowledge	  of	  how	  to	  regulate	  fertility	  (Sneeringer	  &	  Logan,	  2008;	  Gregson	  et	  al,	  2002).	  	  	  
	  
2.2.2	  Biological	  mechanisms	  	  In	  case	  of	  an	  HIV-­‐infection,	  women	  and	  men	  are	  at	  some	  point	  likely	  to	  experience	  lower	  reproduction	  capabilities.	  Even	  though	  the	  HIV-­‐virus	  may	  not	  directly	  affect	  fecundity,	  it	  will	  increase	  the	  likeliness	  of	  catching	  other	  sexually	  transmittable	  diseases	  (such	  as	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gonorrhoea,	  syphilis	  and	  Chlamydia)	  –	  that	  will	  ultimately	  have	  an	  affect	  on	  fertility.	  Lower	  sperm	  production	  have	  also	  been	  recorded	  among	  HIV-­‐infected	  men	  contributing	  to	  lower	  fertility	  rates	  regardless	  of	  other	  contributing	  factors	  (Sneeringer	  &	  Logan,	  2008).	  	  	  The	  potential	  death	  among	  women	  and	  men	  in	  their	  reproductive	  ages	  will	  likely	  affect	  fertility	  figures.	  With	  fewer	  reproductive	  individuals	  comprising	  the	  total	  population	  fertility	  could	  plummet	  as	  a	  result	  of	  an	  altered	  population	  structure.	  Gregson	  and	  Zsaba	  (1998)	  argue	  that	  HIV	  could	  have	  a	  profound	  effect	  on	  fertility	  figures,	  given	  the	  eventual	  possibility	  that	  HIV-­‐infected	  individuals	  comprise	  either	  a	  sub-­‐	  or	  a	  high	  fertility	  share	  of	  the	  population.	  In	  case	  of	  the	  former,	  fertility	  rates	  will	  become	  disproportionally	  high.	  Contrary,	  fertility	  rates	  could	  increase	  disproportionally	  due	  to	  high	  mortality	  among	  the	  most	  fertile	  share	  of	  the	  population.	  (UN,	  2002;	  Gregson	  et	  al,	  2002;	  Gregson	  &	  Zsaba,	  1998).	  Regardless,	  it	  is	  mostly	  assumed	  that	  the	  total	  fertility	  rate	  would	  decrease	  as	  an	  effect	  of	  young	  women	  dying	  before	  the	  completion	  of	  their	  reproductive	  years	  (Swartz,	  2002).	  
	  
2.2.3	  Socioeconomic	  factors	  and	  availability	  of	  contraceptives	  	  
	  Socioeconomic	  factors	  will	  also	  have	  different	  implications	  for	  HIV-­‐transmission.	  Cultural	  norms	  and	  practices	  are	  likely	  to	  influence	  HIV-­‐transmission	  through	  processes	  associated	  with	  urbanization,	  migration,	  education,	  secularization	  and	  technical	  progress.	  	  	  Initially	  one	  can	  assume	  that	  increased	  secularization,	  economic	  development	  and	  urbanisation	  will	  lead	  to	  more	  liberal	  sexual	  preferences	  and	  greater	  heterogeneity	  in	  terms	  of	  sexual	  partners	  –	  which	  could	  facilitate	  the	  spreading	  of	  HIV.	  Spousal	  separation	  relating	  to	  migration	  might	  not	  only	  influence	  fertility	  but	  also	  the	  spreading	  of	  HIV.	  This	  threat	  becomes	  especially	  apparent	  if	  a	  partner	  has	  frequent	  sexual	  contact	  with	  other	  women/men.	  Increased	  education,	  on	  the	  other	  hand,	  will	  in	  most	  cases	  lead	  to	  greater	  awareness	  and	  knowledge	  on	  how	  to	  reduce	  the	  risk	  of	  HIV-­‐transmission.	  Improved	  health	  facilities	  and	  screening	  for	  HIV	  can	  also	  help	  to	  further	  reduce	  the	  risk	  of	  HIV-­‐transmission.	  Greater	  availability	  of	  family	  planning	  and	  contraceptives	  (especially	  condoms)	  also	  lower	  the	  risks	  of	  contracting	  HIV.	  Thus,	  greater	  availability	  of	  contraceptives	  could	  lead	  to	  a	  declining	  resistance	  towards	  the	  use	  of	  contraceptives,	  regulation	  of	  fertility	  and	  ultimately	  the	  spreading	  of	  HIV.	  However,	  many	  of	  these	  issues	  should	  address	  the	  role	  of	  women.	  If	  not	  addressed	  properly	  the	  eventual	  reduction	  of	  HIV	  will	  be	  less	  extensive	  -­‐	  especially	  if	  the	  socioeconomic	  standings	  of	  women	  are	  lower	  in	  comparison	  to	  men	  (Gregson	  et	  al,	  2002).	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2.3	  Fertility	  in	  Sub-­‐Saharan	  Africa:	  Contextualisation	  and	  previous	  
research	  	  There	  have	  been	  substantial	  attempts	  made	  in	  order	  to	  establish	  a	  coherent	  framework	  for	  analysing	  the	  determinants	  of	  the	  African	  fertility	  transition.	  Although	  most	  scholars	  agree	  that	  socioeconomic	  factors	  remain	  one	  of	  the	  main	  determinants	  of	  fertility,	  it	  is	  widely	  debated	  whether	  scientist	  can	  solely	  look	  at	  the	  interaction	  between	  these	  variables.	  Prominent	  scholars	  like	  Bongaarts	  and	  Caldwell	  argue	  that	  Africa	  provide	  with	  an	  exception	  in	  its	  deep-­‐rooted	  pro-­‐natalism	  that	  might	  have	  contributed	  to	  a	  slower	  transition	  pace	  (Bongaarts	  and	  Casterline,	  2013;	  Caldwell	  and	  Caldwell,	  1988).	  In	  addition	  many	  African	  countries	  suffer	  from	  a	  severe	  unmet	  need	  for	  contraception,	  which	  affects	  both	  the	  implementation	  of	  new	  fertility	  regimes	  as	  well	  as	  the	  strengthening	  of	  reproductive	  health	  for	  African	  women	  (UNFPA,	  2012;	  Bongarts	  &	  Casterline,	  2013).	  The	  abilities	  of	  women	  to	  control	  their	  own	  reproductive	  health	  are	  emphasized	  as	  prerequisites	  for	  increased	  female	  empowerment	  and	  status.	  Likewise,	  women	  are	  more	  inclined	  to	  adopt	  contraceptives	  if	  the	  decision	  is	  given	  to	  themselves	  instead	  of	  in	  the	  hands	  of	  a	  man,	  who	  is	  less	  likely	  to	  assume	  responsibilities	  in	  terms	  of	  child	  rearing	  and	  financial	  securities.	  Kalipeni	  argues	  that	  the	  lack	  of	  female	  involvement	  in	  childbearing	  decisions	  figures	  as	  one	  of	  the	  most	  pervasive	  explanations	  for	  the	  comparatively	  high	  fertility	  persistency	  in	  Africa	  (Kalipeni,	  1995;	  Van	  de	  Walle	  &	  Foster,	  1990).	  	  	  However,	  there	  are	  still	  large	  regional	  differences	  in	  terms	  of	  contraceptive	  use.	  While	  East	  and	  Southern	  Africa	  are	  characterised	  by	  higher	  contraceptive	  use	  and	  declining	  unmet	  need,	  Central	  and	  West	  Africa	  display	  a	  rather	  different	  pattern	  with	  lower	  contraceptive	  use	  as	  well	  as	  demand	  for	  it.	  In	  especially	  these	  two	  regions,	  unmet	  need	  is	  frequently	  found	  to	  exceed	  use	  (Bongaarts	  &	  Casterline,	  2013).	  	  	  	  The	  contraceptive	  use	  is	  according	  to	  the	  empirical	  studies	  of	  Jain	  &	  Ross	  (2012)	  closely	  related	  to	  the	  provision	  of	  family	  planning	  programs	  and	  the	  social	  settings	  in	  place.	  With	  reference	  to	  successful	  implementations	  of	  family	  planning	  programs,	  with	  subsequent	  fertility	  declines	  in	  Bangladesh	  and	  northern	  Ghana,	  Jain	  &	  Ross	  argue	  that	  family	  planning	  programs	  can	  succeed	  even	  in	  less	  developed	  countries.	  They	  stress	  the	  multi-­‐faceted	  interaction	  between	  family	  planning	  and	  social	  settings.	  In	  accordance	  with	  many	  established	  theories	  they	  argue	  that	  strong	  programs	  contribute	  to	  fewer	  unwanted	  pregnancies,	  simultaneously	  as	  they	  help	  to	  satisfy	  the	  need	  for	  contraception.	  The	  programs	  in	  themselves	  can	  also	  help	  to	  diffuse	  new	  ideas	  relating	  to	  technological	  improvements	  and	  fertility	  behaviours.	  They	  can	  also	  awake	  non-­‐using	  women’s	  latent	  interest	  for	  contraceptives.	  If	  this	  is	  further	  bolstered	  by	  improvements	  in	  for	  instance	  greater	  education	  and	  health,	  contraceptive	  use	  will	  -­‐	  according	  to	  Jain	  &	  Ross	  -­‐	  in	  most	  cases	  increase	  more	  fruitfully.	  The	  latter	  is	  also	  verified	  by	  the	  empirical	  results	  of	  Jain	  &	  Ross’	  study,	  showing	  that	  the	  ratio	  between	  strong	  and	  weak	  programs	  were	  on	  average	  1.4	  births	  per	  woman.	  When	  combining	  both	  family	  planning	  efforts	  and	  favourable	  social	  settings,	  the	  “ratio-­‐effect”	  would	  be	  even	  further	  enhanced	  to	  an	  averaged	  3.2	  children	  per	  woman	  (Jain	  &	  Ross,	  2012).	  	  	  	  However,	  to	  be	  able	  to	  reach	  out	  with	  information	  and	  reduce	  the	  asymmetrical	  relationship	  between	  providers	  and	  potential	  users;	  it	  has	  been	  suggested	  that	  family	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planning	  services	  must	  offer	  more	  extensive	  services	  closer	  to	  the	  clients	  and	  not	  only	  at	  hospitals	  and	  urban	  locations.	  The	  relocation	  and	  greater	  distribution	  of	  services	  and	  necessary	  commodities	  have	  been	  described	  as	  important	  ingredients	  for	  a	  successful	  implementation	  of	  family	  planning	  programs	  -­‐	  as	  illustrated	  by	  the	  lately	  acclaimed	  cases	  of	  Rwanda,	  Ethiopia	  and	  Malawi.	  Distribution	  of	  services	  were	  in	  these	  cases	  also	  further	  accompanied	  and	  supported	  by	  political	  leaders,	  media	  campaigns	  and	  policy	  changes	  that	  enabled	  a	  more	  dynamic	  implementation	  (USAID,	  2011).	  	  Despite	  late	  implementation	  of	  family	  planning	  in	  many	  African	  countries,	  scholars	  like	  Mbacké	  (1994)	  argue	  that	  the	  idea	  of	  family	  planning	  is	  not	  a	  new	  phenomenon	  in	  Africa.	  He	  claims	  that	  sub-­‐Saharan	  African	  populations	  –	  long	  before	  contraceptives	  -­‐	  regulated	  fertility	  through	  the	  means	  of	  post-­‐partum	  abstinence,	  increased	  breastfeeding	  and	  longer	  birth-­‐intervals.	  These	  claims	  are	  according	  to	  Mbacké	  strengthened	  by	  Lesthaeghe’s	  findings;	  stating	  that	  sub-­‐regional	  fertility	  differed	  more	  than	  expected	  -­‐	  considering	  the	  absence	  of	  contraceptives	  (Lesthaeghe,	  1981).	  	  Mbacké	  also	  argues	  that	  traditional	  transition	  theories	  fail	  to	  recognise	  many	  important	  historical	  aspects	  of	  African	  fertility.	  One	  Example	  brought	  up	  was	  the	  impact	  of	  colonisation	  on	  fertility	  preferences.	  A	  period	  characterised	  by	  an	  increased	  demand	  for	  labor,	  which	  exerted	  an	  upward	  pressure	  on	  fertility.	  High	  initial	  mortality	  also	  contributed	  to	  longer	  periods	  of	  high	  fertility	  levels.	  As	  a	  response	  to	  raised	  mortality	  (especially	  of	  males)	  some	  African	  societies	  resorted	  to	  polygynyii	  and	  quick	  remarriages	  of	  widows.	  Hence,	  Mbacké’s	  claims	  that	  social	  patterns	  and	  demand	  for	  family	  planning	  is	  constituted	  by	  slightly	  different	  mechanisms,	  which	  affect	  the	  outcomes	  of	  for	  instance	  family	  planning	  (Mbacké,	  1994).	  	  In	  a	  later	  study	  Bongaarts	  argues	  that	  the	  comparatively	  low	  economic	  and	  human	  development	  have	  contributed	  to	  the	  stalling	  and/or	  deceleration	  of	  the	  African	  fertility	  transition.	  This	  was	  as	  according	  to	  Bongaarts	  especially	  evident	  during	  the	  1990’s	  when	  sub-­‐Saharan	  Africa	  recorded	  negative	  GDP	  per	  capita	  growth,	  while	  the	  rest	  of	  the	  world	  experienced	  substantial	  economic	  growth.	  Life	  expectancy	  also	  decreased,	  owing	  to	  the	  spreading	  of	  several	  diseases	  such	  as	  AIDS,	  contemporaneously	  as	  other	  developing	  countries	  experienced	  rapid	  gains	  in	  longevity	  (Bongaarts,	  2008;	  Bongaarts,	  2004).	  	  	  In	  their	  study	  of	  the	  socioeconomic	  determinants	  of	  HIV-­‐rates,	  Asiedu	  et	  al	  (2012)	  claim	  that	  high	  maternal	  mortality	  will	  substantially	  decelerate	  the	  economic	  development	  of	  a	  country.	  The	  latter,	  relates	  to	  the	  principal	  role	  of	  women	  as	  food	  supplier	  to	  the	  household,	  as	  well	  as	  provider	  of	  domestic	  child	  and	  health-­‐care.	  Furthermore,	  the	  analysis	  of	  Asiedu	  et	  al	  shows	  that	  child	  education	  and	  health	  are	  significantly	  related	  to	  the	  well-­‐being	  of	  the	  mother.	  Thus,	  higher	  infection	  rates	  among	  women	  might	  lead	  to	  lower	  human	  capital	  development	  among	  children	  -­‐	  that	  could	  ultimately	  affect	  future	  economic	  growth	  and	  fertility	  outcomes	  (Asiedu	  et	  al,	  2012).	  	  	  	  	  	  Similar	  to	  the	  above-­‐mentioned	  studies,	  Aksan	  claims	  that	  the	  African	  mortality	  pattern	  seems	  to	  exert	  a	  great	  influence	  on	  the	  fertility	  transition	  in	  Africa.	  In	  one	  of	  her	  studies	  Aksan	  distinguishes	  between	  direct	  mortality	  and	  indirect	  effects	  associated	  with	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  ii	  Polygyny	  refers	  to	  a	  pluralistic	  marriage	  arrangement,	  where	  the	  male	  is	  allowed	  to	  have	  several	  wives.	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morbidity	  (e.g.	  diseases	  or	  toxins	  affecting	  the	  vitality	  of	  an	  individual).	  Through	  pooled	  OLS-­‐regressions	  she	  establishes	  a	  negative	  relationship	  between	  lower	  child	  mortality/morbidity	  and	  fertility.	  Thus,	  the	  negative	  relationship	  substantially	  weakens	  for	  communities	  with	  comparatively	  higher	  child	  mortality	  and	  morbidity.	  The	  depletion	  of	  population	  health	  in	  these	  areas	  contributes	  to	  a	  distortion	  of	  the	  quality-­‐quantity	  trade-­‐off.	  Subsequently,	  childbearing	  becomes	  a	  matter	  of	  risky	  calculus	  choices	  since	  parents	  perceive	  a	  higher	  risk	  of	  potential	  children	  catching	  severe	  endemic	  diseases.	  As	  a	  response	  parents	  seek	  insurance	  by	  increasing	  the	  quantity	  of	  children	  (Aksan,	  2014).	  These	  findings	  are	  in	  line	  with	  several	  other	  studies	  and	  reports	  that	  also	  affirm	  and	  emphasize	  the	  role	  of	  infant	  mortality	  in	  determining	  the	  outcomes	  in	  reproductive	  behaviour	  and	  fertility	  levels	  (Kalipeni	  1995;	  Wasao,	  2001;	  Jeon	  et	  al,	  2008;	  Nanitashvili,	  2014).	  	  Several	  macro	  and	  micro-­‐studies	  have	  been	  conducted,	  focusing	  exclusively	  on	  socioeconomic	  variables	  and	  data	  from	  the	  sub-­‐Saharan	  region.	  These	  have	  similar	  to	  Bongaarts	  and	  others	  emphasized	  the	  importance	  of	  socioeconomic	  development	  for	  a	  continued	  fertility	  decline	  –	  but	  generated	  slightly	  different	  results.	  Adamchak	  &	  Ntseane	  (1992)	  establishes	  a	  negative	  relationship	  between	  secondary	  education	  and	  TFR,	  through	  an	  OLS-­‐regression	  based	  on	  macro	  data	  from	  37	  Sub-­‐Saharan	  countries.	  However,	  the	  relationship	  between	  primary	  education	  and	  TFR	  is	  found	  to	  be	  weak	  and	  insignificant.	  The	  results	  of	  the	  Adamchak	  &	  Ntseane	  study	  also	  verify	  previous	  findings	  of	  Cochrane	  (1979);	  arguing	  that	  increased	  secondary	  schooling	  is	  needed	  in	  order	  for	  fertility	  to	  continue	  its	  decline	  in	  sub-­‐Saharan	  Africa.	  	  Another	  example	  is	  Wasao’s	  study	  of	  the	  socioeconomic	  correlates	  of	  fertility	  in	  Cameroon	  and	  the	  Central	  African	  Republic.	  By	  analysing	  DHS-­‐data	  he	  finds	  that	  there	  is	  a	  strong	  negative	  relationship	  between	  urban	  residence	  and	  fertility.	  In	  addition	  he	  explores	  a	  negative	  correlation	  between	  higher	  education	  and	  fertility.	  Similar	  conclusions	  are	  drawn	  by	  USAID	  in	  their	  analysis	  of	  all	  compiled	  DHS-­‐data;	  displaying	  a	  strong	  relationship	  between	  wanted	  fertility	  and	  socioeconomic	  development	  (USAID,	  2010).	  	  However,	  a	  World	  Bank	  study	  suggests	  that	  neither	  urban	  residence	  nor	  education	  possess	  a	  strong	  individual	  impact	  on	  fertility.	  Instead	  the	  authors	  of	  the	  report	  suggest	  that	  there	  is	  a	  strong	  inter-­‐relatedness	  and	  that	  urbanization	  seems	  to	  facilitate	  a	  stronger	  relationship	  between	  education	  and	  fertility	  (Van	  de	  Walle	  &	  Foster,	  1990).	  	  	  
	  
2.4	  General	  Hypotheses	  
	  Based	  on	  the	  presented	  theoretical	  frameworks	  and	  previous	  research,	  the	  hypothesis	  is	  that	  socioeconomic	  development	  will	  facilitate	  a	  fertility	  decline.	  The	  main	  assumption	  is	  that	  socioeconomic	  development	  does	  not	  only	  affect	  the	  economic	  rationale	  for	  childbearing;	  it	  does	  also	  initiate	  the	  diffusion	  of	  new	  ideas	  and	  knowledge	  that	  will	  ultimately	  have	  an	  impact	  on	  the	  cultural	  practices	  associated	  with	  fertility.	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2.5	  Country	  Background	  
	  The	  section	  below	  will	  provide	  with	  some	  general	  information	  about	  the	  countries	  included	  in	  the	  analysis	  (Botswana,	  Lesotho,	  Namibia,	  South	  Africa	  and	  Swaziland).	  	  Botswana	  	  Botswana	  is	  a	  landlocked	  country	  neighbouring	  South	  Africa,	  Namibia	  and	  Zimbabwe	  that	  became	  independent	  from	  the	  United	  Kingdom	  in	  1966.	  Botswana	  is	  generally	  considered	  one	  of	  the	  most	  stable	  countries	  in	  Africa	  with	  relatively	  low	  corruption	  and	  a	  long-­‐sustained	  multi-­‐party	  democracy.	  The	  total	  population	  of	  Botswana	  is	  2,155,784	  of	  which	  the	  ethnic	  Tswana	  group	  makes	  up	  around	  80	  %.	  Ever	  since	  the	  1980’s	  Botswana	  has	  experienced	  rapid	  urban	  growth.	  It	  is	  estimated	  that	  57	  %	  per	  cent	  of	  the	  population	  lives	  in	  urban	  settlements.	  Out	  of	  these	  people	  around	  215,000	  reside	  in	  the	  capital	  of	  Gabarone.	  The	  climate	  in	  Botswana	  is	  dry	  with	  the	  Kalahari	  Desert	  covering	  most	  of	  the	  land,	  contributing	  to	  its	  sparse	  population	  and	  extensive	  reliance	  on	  food	  importation.	  With	  an	  annual	  GDP	  per	  capita	  of	  16,000	  Botswana	  represent	  the	  sixth	  highest	  income	  country	  in	  Africa.	  However,	  this	  is	  dampened	  by	  the	  fact	  that	  Botswana	  experiences	  the	  third	  highest	  HIV-­‐prevalence	  rate	  in	  the	  world.	  The	  latter	  remains	  a	  huge	  matter	  of	  concern	  for	  national	  authorities.	  Especially	  since	  the	  epidemic	  exerts	  a	  negative	  pressure	  on	  the	  social	  and	  economical	  development	  of	  the	  country.	  	  	  	  Lesotho	  	  Lesotho	  is	  a	  small	  mountain	  kingdom	  completely	  landlocked	  by	  South	  Africa,	  with	  a	  population	  of	  2,067,000.	  Lesotho	  is	  one	  of	  the	  most	  homogenous	  countries	  in	  the	  world,	  with	  the	  ethnic	  Basotho	  group	  comprising	  99	  %	  of	  the	  total	  population.	  The	  country	  is	  divided	  based	  on	  its	  four	  ecological	  zones:	  the	  mountain	  region,	  the	  lowlands,	  the	  Sengu	  River	  Valley	  and	  the	  foothills.	  The	  mountain	  region	  comprises	  around	  60	  %	  of	  the	  total	  land	  area,	  but	  is	  home	  to	  only	  23	  %	  of	  the	  population.	  This	  is	  mainly	  explained	  by	  the	  region’s	  harsh	  climate	  and	  limited	  infrastructure;	  that	  makes	  it	  more	  difficult	  for	  workers	  to	  cultivate	  land	  as	  well	  as	  to	  access	  necessary	  public	  services.	  Most	  of	  the	  urban	  cities	  are	  instead	  located	  in	  the	  lowlands	  (including	  the	  capital	  Maseru),	  which	  facilitate	  59	  %	  of	  the	  total	  population	  (Tuane	  et	  al,	  2004).	  Unemployment	  and	  poverty	  is	  widespread	  in	  Lesotho.	  The	  country	  remains	  highly	  dependent	  on	  the	  agricultural	  sector	  and	  the	  export	  of	  water	  and	  labour	  to	  South	  Africa.	  In	  the	  midst	  of	  the	  AIDS-­‐epidemic	  food	  shortages	  have	  also	  become	  increasingly	  common	  due	  to	  high	  mortality	  rates	  among	  farmers	  (BBC,	  2015).	  	  Namibia	  	  	  Namibia	  is	  located	  next	  to	  the	  coastal	  line	  of	  the	  South	  Atlantic	  Ocean,	  bordering	  South	  Africa,	  Botswana	  and	  Angola.	  The	  country	  is	  sparsely	  populated	  in	  relation	  to	  the	  land	  area.	  The	  population	  size	  of	  Namibia	  is	  2,185,067.	  In	  comparison	  with	  Botswana	  and	  Lesotho	  Namibia	  remains	  more	  ethnically	  diverse,	  with	  a	  larger	  share	  of	  the	  population	  belonging	  to	  different	  minority	  groups.	  During	  the	  period	  of	  South	  African	  rule	  Apartheid-­‐like	  systems	  were	  established	  based	  on	  ethnic	  and	  racial	  grounds,	  increasing	  the	  inequality	  between	  different	  social	  groups	  	  -­‐	  that	  to	  some	  extent	  exists	  even	  today.	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The	  country	  is	  suffering	  from	  environmental	  problems	  relating	  to	  shortages	  of	  water	  supplies	  due	  to	  the	  increasing	  desertification	  of	  the	  country.	  Namibia	  mainly	  exports	  resource-­‐based	  material	  such	  as	  copper	  and	  zinc.	  It	  is	  also	  one	  of	  the	  largest	  exporters	  of	  Uranium.	  However,	  the	  well	  being	  of	  the	  Namibian	  economy	  remains	  highly	  dependent	  on	  their	  trading	  relations	  with	  South	  Africa.	  Even	  though	  the	  country	  is	  seen	  as	  comparatively	  rich	  in	  an	  African	  context	  –	  it	  suffers	  from	  great	  income	  inequalities	  and	  subsequent	  widespread	  poverty.	  	  	  South	  Africa	  	  South	  Africa	  is	  the	  by	  far	  largest	  country	  in	  Southern	  Africa.	  Located	  in	  the	  centre	  of	  Southern	  Africa	  with	  54	  million	  inhabitants.	  The	  South	  African	  economy	  is	  the	  second	  largest	  in	  Africa,	  considered	  to	  be	  far	  more	  diverse	  and	  developed	  in	  comparison	  with	  the	  other	  countries	  in	  Southern	  Africa.	  However,	  the	  multi-­‐ethnic	  features	  of	  the	  country	  have	  previously	  lead	  to	  great	  conflicts	  and	  ethnic	  divides.	  Abolished	  systems	  such	  as	  Apartheid	  have	  had	  severe	  implications	  for	  the	  socioeconomic	  development	  of	  the	  less	  privileged	  Africans	  and	  Coloureds	  share	  of	  the	  population.	  Socioeconomic	  differentials	  and	  segregation	  have	  especially	  exacerbated	  and	  contributed	  to	  large	  income-­‐inequalities,	  the	  spreading	  of	  HIV	  and	  the	  disempowerment	  of	  millions	  of	  women.	  	  	  Swaziland	  	  Swaziland	  is	  a	  sovereign	  absolute	  monarchy	  located	  to	  in	  the	  eastern	  parts	  of	  Southern	  Africa.	  It	  is	  one	  of	  the	  smallest	  countries	  in	  Africa	  with	  limited	  land	  areas	  and	  a	  population	  of	  merely	  1,106,000.	  Nevertheless,	  Swaziland	  is	  very	  rich	  on	  natural	  resources,	  which	  allows	  the	  country	  to	  export	  goods	  from	  various	  sectors	  and	  industries	  such	  as	  agriculture,	  forestry,	  mining,	  textiles	  and	  sugar.	  Thus,	  exports	  are	  more	  diversified	  compared	  to	  Botswana,	  Lesotho	  and	  Namibia.	  However,	  similar	  to	  latter	  countries	  Swaziland	  relies	  heavily	  on	  the	  financial	  support	  from	  South	  Africa.	  Despite	  favourable	  preconditions	  Swaziland	  has	  experienced	  stagnating	  economic	  growth	  and	  deteriorating	  public	  health,	  owing	  to	  the	  rapid	  spreading	  of	  HIV.	  As	  of	  today	  Swaziland	  has	  the	  highest	  HIV-­‐prevalence	  rate	  in	  the	  world	  reaching	  up	  to	  27.4	  %	  (World	  Bank,	  2014).	  	  
	  
2.6	  Fertility	  Trend	  in	  Southern	  Africa	  	  
	  From	  mid	  to	  late	  1980’s	  and	  onwards	  all	  of	  the	  countries	  studied	  have	  experienced	  a	  steady	  decline	  in	  fertility.	  However,	  for	  South	  Africa	  and	  Botswana	  the	  fertility	  transition	  began	  more	  than	  a	  decade	  earlier.	  The	  main	  factors	  attributed	  to	  the	  comparatively	  early	  onset	  of	  the	  fertility	  transition	  are	  allegedly	  the	  early	  implementation	  of	  family	  planning	  and	  population	  policies	  that	  generated	  relatively	  higher	  levels	  of	  contraceptive	  use.	  High	  levels	  of	  female	  enrolment	  are	  also	  believed	  to	  have	  triggered	  the	  fertility	  transition	  (Lucas,	  1992;	  World	  bank,	  2011).	  As	  seen	  from	  the	  table,	  the	  onset	  of	  the	  fertility	  decline	  occurred	  from	  different	  levels	  of	  TFR.	  During	  the	  onset	  Botswana	  and	  Swaziland	  displayed	  figures	  that	  were	  equal	  to,	  or	  slightly	  above	  the	  aggregate	  TFR	  for	  the	  whole	  of	  sub-­‐Saharan	  Africa.	  Contrary	  to	  these	  two,	  pre-­‐transitional	  Namibia,	  South	  Africa	  and	  Lesotho	  recorded	  fertility	  rates	  that	  were	  well	  below	  the	  regional	  average.	  The	  comparatively	  low	  “onset-­‐rates”	  for	  these	  three	  are	  often	  linked	  to	  traditional	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factors	  such	  as	  longer	  duration	  of	  breastfeeding	  and	  postpartum	  abstinence.	  High	  occurrence	  of	  seasonal	  labour	  migration	  has	  presumably	  contributed	  to	  extensive	  postpartum	  abstinence	  and	  the	  subsequent	  prolonging	  of	  birth	  intervals.	  	  	  However,	  for	  the	  last	  10-­‐15	  years	  fertility	  figures	  have	  shown	  a	  converging	  pattern	  for	  all	  five	  Southern	  African	  countries.	  As	  of	  today	  country	  specific	  fertility	  differentials	  have	  largely	  diminished.	  In	  comparison	  with	  the	  rest	  of	  sub-­‐Saharan	  Africa,	  however,	  the	  pattern	  remains	  the	  opposite	  with	  a	  seemingly	  increasing	  divergence.	  The	  increasing	  divergence	  is	  according	  to	  transition	  theories	  linked	  to	  socioeconomic	  and	  cultural	  differentials	  between	  the	  Southern	  African	  and	  the	  other	  regions	  of	  sub-­‐Saharan	  Africa.	  Despite	  the	  development	  in	  Southern	  Africa	  there	  still	  remain	  large	  socioeconomic	  differentials	  within	  the	  countries	  that	  could	  act	  to	  both	  supress	  or	  elevate	  fertility	  figures.	  	  	  
	  
Table	  1.	  Displaying	  trends	  in	  the	  Total	  Fertility	  Rate	  1965-­‐2011.	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
Source:	  UNdata,	  2013	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3.	  Determinants	  of	  fertility	  in	  Southern	  Africa	  	  This	  chapter	  will	  contain	  more	  extensive	  information	  about	  the	  factors	  that	  have	  allegedly	  contributed	  to	  the	  fertility	  decline	  in	  Southern	  Africa.	  This	  section	  will	  explain	  how	  these	  factors	  are	  linked	  to	  fertility.	  The	  presented	  theoretical	  frameworks	  (see	  theory-­‐section)	  will	  also	  be	  applied	  in	  order	  to	  explain	  and	  contextualise,	  but	  also	  to	  serve	  as	  reference	  when	  comparing	  theoretical	  frameworks	  with	  empirical	  evidence.	  	  
Education	  	  The	  traditional	  literature	  describes	  education	  as	  one	  of	  the	  most	  important	  factors	  that	  influence	  fertility	  patterns.	  Education	  mainly	  affects	  fertility	  through	  the	  dissemination	  of	  knowledge	  regarding	  how	  to	  regulate	  fertility	  behaviour.	  It	  also	  influence	  marriage	  and	  work	  patterns.	  Jejeebhoy	  (1995)	  argues	  that	  the	  education	  of	  women	  will	  influence	  fertility	  through	  five	  types	  of	  autonomy:	  knowledge,	  decisionmaking,	  physical	  (ability	  to	  move	  outside	  of	  the	  house),	  emotional,	  economical	  and	  social.	  Thus,	  it	  is	  argued	  that	  increases	  in	  education	  will	  substantially	  increase	  women’s	  status,	  autonomy	  and	  bargaining	  power.	  Kalipeni	  has	  also	  conducted	  multivariate	  analyses	  indicating	  that	  those	  countries	  that	  have	  raised	  female	  status	  the	  most;	  are	  also	  the	  ones	  that	  have	  experienced	  the	  most	  substantial	  fertility	  declines	  (Kalipeni,	  1995).	  Raising	  female’s	  status	  and	  ability	  to	  control	  and	  negotiate	  their	  own	  fertility	  could	  also	  prove	  crucial	  if	  one	  aims	  to	  reduce	  maternal	  mortality	  following	  unwanted	  pregnancies	  and	  subsequent	  induced	  abortions.	  According	  to	  Cincotta	  maternal	  mortality	  could	  be	  reduced	  by	  around	  25-­‐40	  percent	  if	  women	  had	  the	  opportunity	  to	  avoid	  all	  unwanted	  pregnancies.	  Furthermore,	  it	  could	  also	  contribute	  to	  reductions	  in	  infant	  mortality	  rates	  through	  the	  increasing	  of	  birth	  intervals	  and	  elimination	  of	  high-­‐risk	  pregnancies	  (Cincotta,	  2011).	  	  In	  his	  theory	  of	  intergenerational	  wealth	  flows	  Caldwell	  argued	  that	  the	  introduction	  of	  mass	  education	  would	  facilitate	  a	  fertility	  decline.	  Increased	  public	  education	  and	  production	  would	  lead	  to	  a	  gradual	  demise	  of	  traditional	  family	  structures	  and	  domestic	  contributions	  of	  children,	  which	  ultimately	  would	  have	  a	  profound	  effect	  on	  the	  social	  and	  economical	  incentives	  for	  childbearing.	  The	  theory	  is	  mainly	  centred	  on	  the	  idea	  of	  traditional	  agrarian-­‐based	  societies.	  Interestingly	  enough,	  the	  Southern	  African	  region	  still	  rely	  (with	  some	  exceptions	  for	  South	  Africa	  and	  Botswana)	  extensively	  on	  subsistence	  farming	  and	  other	  types	  of	  traditional	  production	  modes,	  yet	  have	  in	  some	  cases	  almost	  reached	  the	  point	  of	  universal	  schooling.	  	  	  In	  South	  Africa,	  Namibia,	  Botswana	  it	  is	  compulsory	  to	  at	  least	  go	  through	  primary	  school,	  which	  lasts	  for	  around	  8-­‐10	  years.	  In	  2010	  Lesotho	  also	  enacted	  a	  legislation	  that	  made	  it	  free	  and	  compulsory	  to	  attend	  primary	  school.	  Lately,	  Swaziland	  has	  also	  introduced	  free	  but	  not	  compulsory	  primary	  schooling.	  In	  all	  of	  these	  countries	  primary	  enrolment	  rates	  therefore	  remain	  comparatively	  higher	  than	  in	  other	  regions	  of	  Africa.	  However,	  the	  dropout	  rate	  can	  be	  significant	  in	  countries	  like	  Lesotho	  and	  Swaziland	  were	  some	  children	  are	  forced	  out	  of	  school	  in	  order	  to	  support	  familial	  subsistence	  farming	  (Jeans	  &	  Kay,	  2015).	  	  	  One	  rather	  unique	  feature	  in	  Southern	  Africa	  is	  the	  relatively	  high	  equality	  in	  education	  between	  women	  and	  men.	  As	  displayed	  by	  the	  graph	  below,	  women	  in	  Lesotho,	  Namibia	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and	  Botswana	  appear	  to	  be	  more	  educated	  than	  men	  when	  accounting	  for	  literacy	  rate	  as	  well	  as	  the	  completion	  rates	  for	  primary	  and	  secondary	  education.	  Especially	  Lesotho	  has	  a	  long	  historical	  tradition	  of	  women	  receiving	  more	  education	  than	  men	  (Lucas,	  1992).	  However,	  in	  South	  Africa	  women	  are	  still	  behind	  men	  in	  terms	  of	  literacy	  rate	  and	  completion	  of	  primary	  school.	  There	  is	  reportedly	  also	  a	  substantial	  dropout	  of	  women	  in	  secondary	  schools	  due	  to	  teenage	  pregnancies	  in	  countries	  like	  Namibia	  and	  Botswana.	  Nevertheless,	  the	  women	  of	  Southern	  Africa	  appear	  to	  have	  made	  huge	  educational	  advances.	  This	  becomes	  even	  more	  evident	  when	  looking	  at	  tertiary	  education	  where	  women	  represent	  the	  largest	  proportion	  of	  students	  (SADC,	  2012).	  	  	  	  
Table	  2.	  Summarizing	  enrolment	  and	  literacy	  rates	  for	  both	  genders.	  
The	  graph	  compares	  female	  and	  male	  literacy	  rates	  as	  well	  as	  primary	  and	  secondary	  
enrolment	  rate	  (net).	  
Source:	  World	  Bank	  Development	  Indicators,	  2014	  
	  
	  The	  theories	  of	  diffusion	  argue	  that	  factors	  linked	  to	  increased	  education	  can	  help	  to	  disseminate	  new	  knowledge	  relating	  to	  reproduction	  and	  contraception	  that	  subsequently	  could	  alter	  people’s	  behaviour	  and	  norms.	  If	  this	  holds	  true,	  the	  demand	  for	  contraception	  will	  likely	  increase	  in	  many	  Southern	  African	  countries	  with	  the	  increasing	  incorporation	  of	  sex	  education	  on	  the	  course	  curriculums.	  Among	  the	  countries	  studied	  sex	  education	  and	  information	  campaigns	  have	  been	  introduced	  addressing	  issues	  relating	  to	  sexual	  abuse,	  biological	  anatomy,	  pregnancy	  and	  HIV.	  However,	  the	  national	  programmes	  have	  also	  been	  criticised	  for	  not	  addressing	  issues	  of	  underlying	  sexual	  behaviour	  linked	  to	  gender	  roles	  and	  contraception.	  Some	  countries	  like	  Botswana	  have	  proven	  more	  progressive	  and	  introduced	  topics	  associated	  with	  contraception;	  whiles	  countries	  like	  Lesotho	  and	  Swaziland	  have	  been	  more	  reluctant	  to	  do	  so	  (Unesco,	  2011;	  SADC,	  2012).	  According	  to	  Lucas	  this	  might	  be	  related	  to	  the	  relatively	  strong	  impact	  of	  Christianity	  and	  Christian	  institutions	  seen	  in	  Lesotho,	  which	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differs	  from	  a	  country	  like	  Botswana	  were	  the	  vast	  majority	  of	  the	  population	  instead	  follow	  traditional	  religions	  (Lucas,	  1992).	  	  Adhering	  to	  demand-­‐supply	  theories	  it	  is	  possible	  that	  the	  demand	  for	  children	  will	  continue	  to	  decrease	  following	  increases	  in	  sex	  education	  and	  overall	  education	  of	  women.	  The	  former	  relates	  to	  increased	  knowledge	  of	  contraception	  and	  reproductive	  issues.	  In	  addition	  age	  at	  first	  marriage	  and	  first	  birth	  are	  closely	  linked	  to	  the	  length	  of	  education.	  Thus,	  increasing	  education	  will	  presumably	  lead	  to	  further	  postponement	  of	  marriage	  and	  childbearing.	  Eventually	  this	  will	  have	  implications	  for	  the	  parity-­‐progression	  of	  reproductive	  women.	  
	  
Infant	  and	  child	  mortality	  	  
	  Modernization	  theories	  suggest	  that	  a	  decline	  in	  mortality	  will	  create	  the	  necessary	  preconditions	  for	  a	  subsequent	  fertility	  decline.	  However,	  this	  does	  not	  happen	  simultaneously;	  instead	  the	  response	  in	  fertility	  occurs	  with	  a	  certain	  time-­‐lag.	  Based	  on	  previous	  research	  it	  has	  been	  argued	  that	  infant/child	  mortality	  remains	  one	  of	  the	  major	  determinants	  of	  fertility	  in	  Sub-­‐Saharan	  Africa.	  Arguably	  it	  is	  of	  great	  importance	  in	  many	  cases	  to	  lower	  infant	  and	  child	  mortality	  -­‐	  in	  order	  to	  experience	  continuing	  fertility	  declines	  (Kirk	  &	  Pillet,	  1998;	  Aksan,	  2014).	  Falls	  in	  mortality	  among	  children	  are	  generally	  linked	  to	  improvement	  in	  living	  conditions	  and	  health	  standards.	  Examples	  of	  the	  latter	  are	  access	  to	  clean	  water	  and	  medical	  facilities.	  Innovations	  like	  these	  are,	  however,	  mainly	  driven	  by	  socioeconomic	  development	  through	  for	  instance	  industrialization,	  urbanisation	  and	  education.	  	  	  Economic	  theory	  argues	  that	  that	  greater	  certainty	  of	  child	  survival	  reduces	  the	  costs	  associated	  with	  achieving	  a	  certain	  ideal	  number	  of	  children	  -­‐	  which	  ultimately	  influence	  the	  quality-­‐quantity	  trade-­‐off.	  With	  lower	  mortality	  among	  children	  it	  is	  easier	  for	  couples	  to	  invest	  in	  quality	  in	  children	  rather	  than	  in	  quantity.	  Thus,	  the	  chances	  of	  couples	  engaging	  in	  replacement	  or	  preventive	  fertility	  behaviour	  subsequently	  decline	  following	  a	  decline	  in	  mortality.	  	  Out	  of	  the	  worlds	  10	  million	  child	  deaths	  a	  year,	  approximately	  45	  %	  occur	  in	  sub-­‐Saharan	  Africa.	  35	  out	  of	  40	  countries	  with	  the	  highest	  child	  mortality	  rates	  are	  found	  in	  sub-­‐Saharan	  Africa.	  Between	  1990	  and	  2003	  average	  child	  mortality	  dropped	  from	  188	  to	  171	  per	  1000	  live	  births	  in	  Eastern	  and	  Southern	  Africa,	  corresponding	  to	  a	  0.7	  percent	  annual	  decline.	  However,	  these	  figures	  fell	  substantially	  short	  of	  the	  goal	  of	  4	  percent	  decline	  annually.	  In	  most	  of	  the	  cases	  under-­‐nutrition	  provided	  with	  the	  underlying	  explanation	  for	  most	  of	  the	  deaths	  that	  occurred	  (Handa	  et	  al,	  2010).	  Another	  factor	  influencing	  the	  death	  rates	  among	  children	  is	  according	  to	  Ashford	  the	  AIDS-­‐epidemic.	  She	  argues	  that	  AIDS	  has	  substantially	  contributed	  to	  a	  high	  number	  of	  child	  deaths.	  The	  latter	  is	  especially	  explained	  by	  high	  rates	  of	  mother	  to	  child-­‐transmission	  and	  limited	  accessibility	  of	  anti-­‐retroviral	  medicine	  (Ashford,	  2006).	  	  The	  graph	  presented	  below	  indicates	  that	  Southern	  African	  countries	  experience	  low-­‐to	  intermediate	  death	  rates	  among	  children.	  Botswana,	  South	  Africa	  and	  Namibia	  display	  figures	  that	  are	  equal	  or	  slightly	  below	  to	  those	  in	  Gabon	  and	  Rwanda.	  However,	  the	  relative	  decrease	  between	  1990	  and	  2013	  is	  far	  less	  for	  Southern	  African	  countries,	  compared	  to	  those	  of	  some	  East	  African	  countries	  were	  infant	  mortality	  rates	  have	  gone	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down	  by	  more	  than	  50	  %	  over	  the	  last	  23	  years.	  This	  also	  verifies	  that	  there	  have	  been	  substantial	  reductions	  in	  child	  mortality	  in	  some	  countries	  only	  during	  the	  last	  couple	  of	  years,	  as	  mentioned	  by	  several	  reports.	  The	  countries	  that	  experienced	  the	  largest	  declines	  (or	  already	  had	  comparatively	  low	  rates),	  are	  generally	  countries	  that	  are	  now	  experiencing	  –	  or	  have	  previously	  experienced	  -­‐	  substantial	  socioeconomic	  development	  (The	  Economist,	  2012).	  For	  Lesotho	  and	  Swaziland	  on	  the	  other	  hand,	  the	  trend	  is	  the	  reverse.	  They	  have	  gone	  from	  a	  comparatively	  low	  mortality	  rate	  in	  1990	  to	  an	  increased	  and	  relatively	  high	  mortality	  rate	  in	  2013.	  Presumably	  this	  might	  be	  linked	  to	  the	  last	  years’	  stagnating	  socioeconomic	  development,	  owing	  especially	  to	  the	  rapid	  spreading	  of	  HIV	  (Ashford,	  2006).	  	  	  	  	  
Table	  3.	  Under	  5	  mortality	  rate/1000	  births	  in	  African	  Countries	  1990	  and	  2013	  
	  
Source:	  World	  Bank,	  2013	  	  
	  
GDP	  Growth	  
	  Economic	  growth	  is	  linked	  to	  fertility	  through	  several	  basic	  determinants.	  The	  economic	  development	  in	  a	  country	  has	  a	  substantial	  impact	  on	  factors	  relating	  to	  job	  opportunities,	  education,	  provision	  of	  family	  planning	  and	  overall	  living	  standards.	  GDP-­‐growth	  is	  also	  associated	  with	  growing	  industrialisation	  and	  urbanisation,	  which	  are	  factors	  that	  are	  believed	  to	  impact	  actual	  social	  settings,	  familial	  structures	  and	  the	  economic	  incentives	  for	  children.	  Increasing	  economic	  growth	  with	  higher	  levels	  of	  female	  employment	  opportunities	  will	  also	  raise	  the	  status	  and	  autonomy	  of	  women.	  	  For	  developing	  countries	  there	  tend	  to	  be	  an	  inverse	  relationship	  between	  GDP-­‐growth	  and	  fertility	  (CGDEV,	  2009),	  implying	  a	  negative	  effect	  over	  time.	  Demographers	  like	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Coale	  and	  Hoover	  (1958)	  have	  argued	  that	  a	  fertility	  decline	  and	  age-­‐structural	  change	  would	  benefit	  the	  economies	  of	  low-­‐middle	  income	  countries.	  In	  their	  theory	  they	  identify	  family	  size	  and	  age	  structure	  as	  one	  of	  the	  key	  determinants	  of	  economic	  growth.	  By	  reducing	  cohort	  sizes	  and	  subsequently	  increasing	  the	  relative	  working	  share	  of	  the	  population	  (relative	  to	  non-­‐working	  children	  and	  elderly),	  there	  will	  be	  more	  room	  for	  production	  per	  capita	  growth,	  higher	  domestic	  savings,	  and	  greater	  human	  capital	  investments	  (Coale	  &	  Hoover,	  1958;	  Cincotta,	  2011).	  Subsequently,	  the	  presumed	  high	  fertility	  impact	  on	  population	  figures	  and	  economic	  growth,	  have	  lead	  several	  African	  governments	  to	  introduce	  and	  support	  the	  provision	  of	  family	  planning	  programmes	  and	  contraceptives	  (Lucas,	  1992).	  	  In	  his	  empirical	  study	  of	  population	  policies	  and	  economic	  development	  Sinding	  (2008)	  concludes	  that	  population	  policies	  and	  family	  planning	  (with	  subsequent	  fertility	  declines)	  might	  not	  provide	  with	  an	  absolute	  assurance	  of	  economic	  growth,	  yet	  it	  may	  well	  provide	  with	  the	  necessary	  conditions	  for	  more	  extensive	  public	  investments	  in	  education	  and	  health,	  thus	  accumulating	  the	  higher	  human	  capital	  necessary	  for	  sustained	  economic	  growth	  (Sinding,	  2008).	  Similar	  to	  Becker	  and	  Easterlin	  he	  argues	  that	  with	  smaller	  family	  sizes	  and	  accordingly	  less	  children	  to	  care	  for	  and	  raise;	  there	  will	  ultimately	  be	  greater	  opportunities	  for	  couples	  to	  make	  other	  investments	  –	  that	  in	  this	  case	  is	  linked	  to	  the	  utility	  of	  escaping	  of	  poverty.	  Empirical	  evidence	  from	  countries	  like	  Botswana,	  South	  Africa,	  Rwanda,	  Kenya	  and	  Zimbabwe	  also	  support	  the	  notion	  that	  an	  incorporation	  of	  population	  policies	  with	  greater	  investments	  in	  family	  planning	  will	  lead	  to	  a	  decline	  in	  fertility	  (Sinding,	  2008).	  	  Lifting	  people	  out	  of	  poverty	  is	  accordingly	  one	  of	  the	  most	  important	  measures	  that	  needs	  to	  be	  addressed	  in	  order	  to	  further	  boost	  on-­‐going	  fertility	  declines.	  It	  is	  quite	  a	  well-­‐established	  fact	  that	  fertility	  levels	  remain	  closely	  related	  to	  level	  of	  wealth	  and	  socioeconomic	  standings.	  The	  fact	  that	  women	  make	  up	  70	  %	  of	  the	  people	  living	  in	  poverty	  in	  Africa	  is	  therefore	  seen	  as	  especially	  worrying	  by	  global	  policy	  makers.	  This	  is	  also	  further	  reinforced	  by	  the	  fact	  that	  women	  are	  less	  likely	  to	  get	  employed	  or	  access	  to	  land	  assets	  and	  credits.	  Factors	  like	  these	  further	  contribute	  to	  women’s	  relatively	  low	  social	  and	  economic	  status	  in	  sub-­‐Saharan	  Africa	  (UN,	  2005).	  Evidence	  from	  African	  countries	  has	  also	  indicated	  that	  women	  often	  need	  to	  assume	  both	  the	  role	  of	  main	  care-­‐taker	  as	  well	  as	  income	  supplier	  (Swartz,	  2002).	  Thus,	  low	  social	  and	  economic	  status	  of	  women	  could	  influence	  their	  bargaining	  position	  in	  terms	  of	  reproductive	  issues	  as	  well	  as	  offset	  the	  future	  accumulation	  of	  human	  capital.	  In	  addition,	  Swartz’s	  study	  from	  South	  Africa	  also	  indicated	  that	  poorer	  populations	  have	  higher	  levels	  of	  fertility	  than	  wealthier	  ones	  (Swartz,	  2002).	  Adair	  also	  verified	  this	  statement,	  arguing	  that	  an	  African	  household	  belonging	  to	  the	  highest	  wealth	  quintile	  has	  five	  times	  higher	  contraceptive	  use	  than	  those	  who	  belong	  to	  the	  lowest	  quintile	  (Adair,	  2009).	  	  Furthermore,	  poverty	  is	  also	  linked	  to	  poorer	  nutrition	  and	  health,	  which	  could	  ultimately	  facilitate	  the	  spreading	  of	  “fertility-­‐affecting”	  endemic	  diseases	  such	  as	  AIDS	  (Aksan,	  2014).	  In	  relation	  to	  the	  latter,	  Asiedu	  et	  al	  also	  find	  some	  evidence	  of	  a	  significant	  relationship	  between	  lower	  wealth	  levels	  and	  higher	  HIV-­‐prevalence	  in	  some	  African	  countries,	  including	  for	  instance	  Swaziland	  (Asiedu	  et	  al,	  2012).	  However,	  there	  are	  also	  results	  based	  on	  Lesotho	  that	  imply	  a	  clear	  negative	  relationship	  between	  low	  levels	  of	  wealth	  and	  HIV	  	  -­‐	  illustrating	  the	  complex	  relationship	  between	  wealth	  and	  venereal	  diseases	  like	  HIV	  (Adair,	  2009).                                                                                                                                	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Urbanisation	  	  Applying	  modernisation	  theories,	  one	  would	  argue	  that	  growing	  urbanisation	  exhibits	  a	  large	  influence	  on	  the	  development	  of	  other	  basic	  and	  proximate	  determinants	  of	  fertility.	  Urban	  areas	  are	  usually	  associated	  with	  higher	  socioeconomic	  development	  linked	  to	  factors	  such	  as	  industrialisation,	  employment	  and	  education.	  Greater	  accessibility	  to	  job	  opportunities,	  modern	  health	  facilities	  and	  formal	  schooling	  are	  believed	  to	  be	  major	  factors	  influencing	  family	  structures	  and	  the	  demand	  for	  contraception.	  With	  the	  emergence	  of	  formal	  labour	  markets	  and	  education	  of	  women	  there	  is	  supposedly	  a	  growing	  need	  to	  postpone	  potential	  marriage	  and	  childbearing.	  Better-­‐educated	  and	  well-­‐situated	  women	  and	  men	  are	  also	  more	  likely	  to	  have	  the	  necessary	  means	  to	  -­‐	  and	  knowledge	  of	  how	  to	  regulate	  fertility	  and	  use	  contraceptives.	  	  	  Urban	  living	  is	  also	  associated	  with	  higher	  expenditures	  both	  for	  housing	  and	  for	  children.	  This	  would	  according	  to	  the	  economic	  theories	  of	  fertility	  imply	  a	  shift	  in	  the	  quality-­‐quantity	  tradeoff	  in	  favour	  of	  quality	  rather	  than	  quantity.	  Thus,	  the	  response	  would	  therefore	  be	  to	  limit	  fertility	  and	  family	  size	  and	  adopt	  contraception,	  since	  the	  latter	  provides	  with	  a	  mean	  to	  deal	  with	  the	  increasing	  direct	  costs	  (related	  to	  for	  instance	  schooling)	  and	  opportunity	  costs	  (time)	  of	  having	  children	  (Guinnane,	  2011).	  The	  emergence	  of	  new	  socioeconomic	  settings	  might	  according	  to	  theories	  of	  Cleland	  &	  Wilson	  (1987)	  also	  trigger	  new	  adaptive	  social	  responses	  and	  norms,	  linked	  to	  the	  diffusion	  of	  new	  knowledge	  and	  ideas	  relating	  to	  contraception	  and	  family	  size	  preferences.	  	  	  The	  interrelationship	  between	  urbanisation	  and	  other	  socioeconomic	  and	  cultural	  variables	  remain	  multi-­‐faceted	  with	  several	  layers.	  In	  order	  to	  explain	  the	  causation	  links	  better,	  a	  figure	  based	  on	  Bongaart’s	  (2010)	  model	  of	  fertility	  determinants	  have	  been	  constructed	  (see	  also	  second	  paragraph	  theory-­‐section	  2.1.2).	  The	  table	  clearly	  summarises	  the	  underlying	  interaction-­‐mechanisms	  between	  for	  instance	  urbanisation	  and	  other	  proxies	  of	  fertility	  as	  well	  as	  how	  it	  is	  linked	  to	  fertility.	  	  	  	  
Figure	  1.	  Explaining	  the	  causation	  links	  of	  fertility:	  from	  urbanisation	  to	  fertility	  
	  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Bongaarts, 2010	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In	  this	  case	  	  growing	  urbanisation	  facilitates	  a	  change	  in	  several	  other	  factors	  that	  are	  linked	  to	  fertility,	  such	  as	  rising	  levels	  of	  education,	  new	  modes	  of	  production	  and	  employment.	  Arguably	  urbanisation	  also	  generates	  a	  closer	  relationship	  between	  the	  socioeconomic	  and	  cultural	  determinants	  of	  fertility	  (e.g.	  greater	  access	  to	  family	  planning	  and	  schooling).	  Subsequently,	  the	  socioeconomic	  development	  and	  transition	  in	  progress	  reduce	  the	  returns	  of	  children;	  as	  benefits	  are	  reduced	  and	  direct	  costs	  rise.	  In	  case	  of	  a	  proceeding	  mortality	  decline	  -­‐	  related	  to	  factors	  such	  as	  medical	  innovation	  and	  sanitation	  –	  certainty	  of	  child	  survival	  also	  rises.	  As	  an	  affect,	  couples	  need	  fewer	  births	  to	  achieve	  the	  ideal	  number	  of	  children.	  Together	  these	  mechanisms	  contribute	  to	  an	  increased	  demand	  for	  different	  types	  of	  methods	  for	  birth	  control	  (like	  abortion	  or	  contraception).	  Meanwhile	  family	  planning	  programmes	  help	  to	  disseminate	  new	  knowledge	  and	  reduce	  the	  social	  costs	  associated	  with	  contraception.	  With	  excessive	  implementation	  of	  family	  planning	  programmes	  unmet	  demand	  is	  likely	  to	  be	  reduced.	  It	  is	  also	  theorised	  that	  individual	  and	  societal	  fertility	  preferences	  would	  shift	  as	  people’s	  values	  and	  perceptions	  of	  the	  cost/benefits	  of	  childbearing	  become	  altered	  as	  an	  effect	  of	  family	  planning.	  Hence,	  these	  ideational	  shifts	  are	  usually	  initiated	  in	  urban	  areas	  and	  thereafter	  spread	  to	  the	  rural	  areas.	  	  	  Turning	  to	  empirical	  evidence	  from	  Southern	  Africa	  it	  is	  also	  clear	  that	  the	  there	  is	  a	  rural-­‐urban	  gap	  in	  terms	  of	  fertility	  levels	  (TFR).	  Nevertheless,	  evidence	  from	  Lesthaeghe	  (2008)	  indicates	  that	  Southern	  African	  countries	  have	  managed	  to	  substantially	  reduce	  the	  gap	  to	  less	  than	  two	  children.	  He	  also	  claims	  that	  national	  fertility	  levels	  will	  remain	  relatively	  high	  until	  contraceptive	  usage	  is	  well	  established	  in	  the	  rural	  areas	  as	  well.	  In	  the	  rural	  areas	  of	  the	  less	  developed	  countries	  of	  Southern	  Africa	  (like	  Lesotho	  and	  Swaziland)	  there	  is	  an	  evident	  lack	  of	  modern	  health	  facilities,	  which	  contributes	  to	  low	  contraceptive	  use	  as	  well	  as	  higher	  mortality	  among	  women	  and	  children	  (MSF,	  2013;	  Adair,	  2009).	  The	  limited	  accessibility	  of	  health	  facilities	  is	  mainly	  related	  to	  low-­‐quality	  infrastructure.	  The	  provision	  of	  family	  planning	  in	  especially	  rural	  areas	  is	  also	  hampered	  by	  the	  great	  influence	  of	  religious	  institutions	  and	  beliefs	  (Lucas,	  1992;	  Armstrong,	  1987).	  Despite	  some	  resistance	  Lesotho	  and	  Swaziland	  still	  record	  some	  of	  the	  highest	  contraceptive	  prevalence	  rates	  in	  sub-­‐Saharan	  Africaiii	  (World	  Bank,	  2011).	  Contrary	  to	  these	  countries,	  South	  Africa	  (approaching	  universal	  use	  of	  contraception),	  Botswana	  and	  Namibia	  have	  been	  more	  formally	  open	  to	  contraceptive-­‐friendly	  policies,	  which	  can	  be	  partially	  explained	  by	  the	  long	  duration	  of	  family	  planning	  (Swartz,	  2002).	  In	  general,	  these	  countries	  also	  put	  less	  of	  an	  emphasis	  on	  pro-­‐natalist	  policies	  and	  traditional	  social	  institutions,	  which	  is	  in	  accordance	  with	  their	  comparatively	  high	  level	  of	  social	  and	  economic	  development.	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  iii	  Contraceptive	  Prevalance	  rate	  is	  calculated	  by	  multiplying	  the	  demand	  for	  contraception	  with	  the	  proportion	  satisfied.	  One	  country	  might	  example	  have	  a	  demand	  for	  contraception	  corresponding	  to	  24	  percent.	  However	  only	  14	  percent	  of	  the	  need	  are	  satisfied,	  rendering	  a	  prevelance	  rate	  of	  3.4	  %.	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By	  looking	  at	  the	  table	  below	  one	  can	  conclude	  that	  South	  Africa	  and	  Botswana	  have	  a	  higher	  share	  of	  urban	  population	  than	  the	  world	  average.	  One	  major	  difference	  between	  the	  two	  is	  the	  fact	  that	  South	  Africa	  has	  a	  longer	  history	  of	  urbanisation	  while	  Botswana’s	  urban	  growth	  has	  occurred	  during	  the	  last	  decades.	  Namibia	  has	  also	  recorded	  a	  rapid	  urbanisation	  but	  with	  a	  certain	  lag.	  The	  same	  trend	  is	  seen	  in	  Lesotho	  but	  from	  a	  much	  lower	  level.	  The	  exception	  is	  Swaziland	  that	  has	  recorded	  negative	  urban	  growth.	  	  	  Even	  though	  urbanisation	  is	  not	  a	  guarantee	  for	  a	  fertility	  decline,	  it	  is	  as	  explained	  a	  mechanism	  that	  facilitate	  changes	  also	  in	  other	  social	  and	  economic	  proxies	  of	  fertility.	  This	  is	  also	  verified	  when	  accounting	  for	  the	  TFR,	  generating	  a	  replicated	  internal	  order	  between	  the	  countries.	  	  	  
Table	  4.	  Displaying	  the	  Share	  of	  Urban	  Population	  between	  1980-­‐2011	  
Source:	  World	  Bank,	  2014	  
	  
HIV/AIDS	  
	  The	  associations	  and	  interactions	  between	  AIDS	  and	  fertility	  remain	  multi-­‐faceted.	  First	  of	  all	  the	  disease	  could	  have	  implications	  for	  the	  reproductive	  decisions	  of	  an	  individual	  or	  couple.	  This	  relates	  either	  to	  the	  fear	  of	  contracting	  or	  passing	  the	  virus	  onto	  a	  partner	  or	  child.	  AIDS	  and	  other	  subsequent	  diseases	  could	  ultimately	  also	  have	  impacts	  on	  the	  reproductive	  capabilities	  of	  an	  individual,	  which	  would	  directly	  render	  lower	  fertility.	  Elevated	  mortality	  following	  AIDS	  will	  also	  lead	  to	  a	  fall	  in	  population	  growth	  rates	  and	  presumably	  also	  distortions	  in	  period	  and	  total	  fertility	  rates,	  owing	  to	  substantial	  mortality	  among	  people	  in	  their	  most	  reproductive	  years	  (Gregson	  &	  Zaba,	  1998;	  Kalemli-­‐Ozcan,	  2011).	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As	  of	  2011	  there	  were	  34	  million	  people	  living	  with	  HIV/AIDS	  in	  the	  world.	  Out	  of	  the	  total	  population	  of	  infected	  70	  %	  came	  from	  sub-­‐Saharan	  Africa.	  Thus,	  It	  is	  clearly	  the	  leading	  cause	  of	  death	  in	  the	  sub-­‐Saharan	  region	  accounting	  for	  around	  2.4	  million	  deaths	  annually	  (AVERT,	  2011;	  Ashford,	  2005).	  The	  AIDS-­‐epidemic	  was	  virtually	  unheard	  of	  in	  Southern	  Africa	  until	  the	  90’s.	  Since	  then	  there	  has	  been	  a	  massive	  outburst	  and	  spread	  of	  the	  AIDS-­‐epidemic.	  Southern	  Africa	  is	  nowadays	  seen	  as	  the	  centre	  of	  the	  global	  AIDS-­‐epidemic	  (AVERT,	  2011).	  The	  table	  below	  illustrates	  the	  significant	  impact	  the	  AIDS-­‐epidemic	  has	  had	  on	  the	  countries	  studied.	  	  
	  The	  figures	  for	  countries	  like	  Botswana,	  Lesotho	  and	  Swaziland	  are	  remarkable	  considering	  the	  fact	  that	  their	  population	  sizes	  range	  from	  1-­‐2	  million	  people.	  In	  terms	  of	  absolute	  number	  of	  people	  infected	  South	  Africa	  has	  the	  highest	  number	  reaching	  up	  to	  6.1	  million	  people,	  forcing	  the	  government	  to	  address	  the	  issue	  and	  spend	  1	  billion	  dollars	  annually	  on	  HIV	  and	  AIDS	  programmes.	  Despite	  high	  figures,	  improvements	  have	  been	  made	  thanks	  to	  the	  increasing	  provision	  of	  anti-­‐retroviral	  drugs	  to	  HIV-­‐infected	  women	  and	  men.	  In	  Botswana,	  Namibia,	  Swaziland	  and	  South	  Africa	  universal	  anti-­‐retroviral	  treatment	  has	  already	  been	  reached.	  This	  has	  contributed	  to	  a	  stabilisation	  or	  decline	  in	  number	  of	  HIV-­‐cases	  associated	  with	  sexual	  transmission	  and	  mother-­‐to-­‐child	  transmission.	  In	  Lesotho,	  however,	  the	  number	  of	  people	  receiving	  treatment	  only	  reaches	  up	  to	  60	  %.	  	  The	  latter	  is	  mostly	  explained	  by	  low	  accessibility	  of	  health	  facilities	  for	  those	  who	  are	  living	  in	  the	  highlands	  (AVERT,	  2011;	  Adair,	  2009).	  	  	  
Table	  5.	  Figures	  illustrating	  the	  extent	  of	  the	  HIV/AIDS-­‐epidemic	  	  
	  
Estimations	  are	  from	  2011.	  Countries	  are	  in	  order	  of	  ranking	  
Source:	  AVERT	  and	  UNAIDS	  
	  The	  assumed	  key	  drivers	  of	  the	  AIDS-­‐epidemic	  are	  the	  acceptance	  and	  sometimes	  even	  encouragement	  of	  polygamy,	  the	  establishment	  of	  extensive	  sexual	  networks,	  labour	  migration,	  unemployment	  and	  gender	  inequalities;	  which	  affect	  the	  possibilities	  for	  women	  to	  negotiate	  condom	  use	  and	  their	  sexuality	  in	  general	  (AVERT,	  2011).	  	  Although	  HIV/AIDS	  has	  had	  a	  profound	  effect	  on	  Southern	  African	  societies	  it	  is	  far	  from	  certain	  that	  there	  can	  only	  be	  a	  negative	  response	  in	  fertility	  following	  HIV/AIDS.	  Sneeringer	  &	  Logan	  (2008)	  have	  pointed	  to	  the	  fact	  that	  seropositive	  individuals	  who	  are	  ware	  of	  their	  seropositive	  status	  might	  accelerate	  childbearing	  in	  order	  to	  achieve	  their	  ideal	  number	  of	  children	  before	  they	  become	  physically	  incapable	  of	  doing	  so.	  Adair’s	  (2008)	  multivariate	  analysis	  of	  HIV	  and	  Lesotho	  also	  indicated	  that	  seropositive	  women	  were	  more	  likely	  to	  have	  a	  birth	  within	  the	  next	  two	  years	  than	  those	  who	  were	  not	  infected	  by	  HIV.	  Furthermore	  the	  study	  reveals	  that	  contraceptive	  use	  is	  substantially	  lower	  among	  those	  who	  are	  seropositive	  with	  for	  instance	  only	  6.3	  percent	  using	  condoms.	  
	   27	  
	  Gregson	  and	  Zaba	  (2002)	  theorise	  (see	  section	  2.2.3)	  that	  socioeconomic	  factors	  like	  urbanisation	  could	  facilitate	  multiple	  socioeconomic	  and	  cultural	  interactions	  that	  would	  lead	  to	  higher	  HIV-­‐prevalence	  rates.	  The	  previous	  account	  is	  also	  strengthened	  by	  the	  results	  of	  Asiedu	  et	  al	  (2012)	  probit	  model	  analysis	  of	  the	  socioeconomic	  determinants	  of	  HIV.	  According	  to	  their	  results	  urban	  residents	  have	  6-­‐8	  percent	  higher	  risk	  of	  getting	  HIV	  in	  all	  four	  of	  the	  African	  countries	  studied,	  including	  Lesotho	  and	  Swaziland.	  	  	  	  Gregson	  and	  Zaba	  (1998)	  found	  that	  HIV-­‐infected	  women	  had	  lower	  fertility	  in	  all	  age	  groups	  except	  for	  the	  youngest	  age	  group,	  with	  differentials	  increasing	  with	  age	  and	  duration	  of	  infection.	  The	  pattern	  for	  younger	  people	  was	  related	  to	  the	  early	  initiation	  of	  sexual	  activities.	  Reversely,	  more	  frequent	  miscarriages	  and	  psychological	  effects,	  explained	  the	  generally	  negative	  associations	  between	  HIV	  and	  fertility.	  Young	  (2007)	  also	  estimated	  a	  negative	  relationship	  between	  HIV	  on	  fertility	  by	  studying	  South	  African	  household	  data,	  relying	  on	  macro-­‐level	  HIV	  data	  and	  individual	  fertility	  data.	  Contrary	  to	  these	  results,	  Kalemli-­‐Ozcan	  (2011)	  found	  a	  positive	  relationship	  between	  HIV	  and	  fertility	  through	  cross-­‐sectional	  analysis	  using	  country-­‐fixed	  effects.	  	  	  Some	  researchers	  like	  Tennekoon	  &	  Rosenman	  (2013)	  have	  questioned	  the	  extensive	  focus	  on	  AIDS	  as	  a	  sexually	  transmittable	  disease.	  By	  deriving	  population	  estimates	  from	  surveys	  in	  Southern	  Africa,	  controlling	  for	  miss-­‐reporting	  through	  a	  modified	  probit	  model,	  they	  generated	  results	  that	  indicated	  that	  non-­‐sexual	  modes	  were	  responsible	  for	  49.6	  	  %	  of	  all	  HIV	  transmissions.	  They	  argued	  that	  their	  results	  showed	  that	  the	  AIDS-­‐epidemic	  is	  spread	  differently	  in	  sub-­‐Saharan	  Africa	  compared	  to	  countries	  that	  are	  more	  socioeconomically	  developed.	  The	  major	  factors	  influencing	  the	  spreading	  of	  AIDS	  were	  instead	  unsafe	  medical	  procedures	  (relating	  to	  blood	  transfusions	  and	  unsterile	  medical	  instruments)	  and	  weaker	  immune	  systems	  due	  to	  malnutrition	  and	  high	  prevalence	  of	  other	  endemic	  diseases.	  Arguably,	  the	  eventual	  validity	  of	  these	  claims	  has	  not	  been	  verified	  by	  other	  studies.	  Yet,	  there	  are	  indications	  from	  Lesotho	  implying	  that	  male	  and	  female	  circumcision	  performed	  by	  unauthorised	  personnel	  and	  with	  unsterile	  equipment	  during	  initiation	  schools,	  could	  be	  one	  possible	  source	  of	  HIV	  (Mturi	  &	  Hennik,	  2005).	  	  One	  thing	  that	  stands	  clear	  is	  that	  HIV/AIDS	  has	  a	  profound	  effect	  on	  mortality	  and	  subsequent	  life	  expectancy	  in	  Southern	  Africa.	  The	  table	  below	  illustrates	  the	  impact	  of	  high	  mortality	  on	  life	  expectancy.	  Comparing	  life	  expectancy	  in	  1980	  and	  2013	  one	  can	  conclude	  that	  it	  has	  decreased	  in	  all	  countries	  but	  Namibia.	  This	  could	  possibly	  be	  explained	  by	  their	  relatively	  “low”	  prevalence	  rate	  in	  comparison	  with	  the	  other	  four	  countries.	  Holding	  everything	  else	  equal	  it	  is	  likely	  that	  HIV/AIDS	  has	  exerted	  an	  immensely	  negative	  effect	  on	  the	  population	  and	  country	  demographics,	  especially	  when	  considering	  the	  fact	  that	  these	  countries	  have	  experienced	  substantial	  development	  in	  other	  basic	  determinants	  of	  fertility	  and	  health	  such	  as	  GDP	  per	  capita-­‐growth	  and	  school	  enrolment.	  Adhering	  to	  the	  theories	  of	  Gregson	  and	  Zaba	  it	  is	  possible	  that	  these	  high	  levels	  of	  mortality	  would	  enhance	  an	  on-­‐going	  fertility	  decline	  by	  reducing	  the	  fecundity	  of	  young	  women	  who	  are	  infected	  and	  have	  developed	  AIDS,	  as	  well	  through	  the	  direct	  mortality	  of	  young	  women	  in	  their	  reproductive	  ages.	  This	  could	  prove	  especially	  relevant	  if	  one	  considers	  that	  female	  life	  expectancy	  in	  AIDS-­‐infected	  countries	  are	  generally	  lower,	  due	  to	  the	  higher	  female	  contraction	  of	  the	  virus	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(UNESCO,	  2005).	  Despite	  the	  former,	  it	  is	  possible	  that	  life	  expectancy	  (potentially	  also	  the	  eventual	  fertility-­‐effect)	  will	  increase	  within	  the	  following	  years	  as	  an	  effect	  of	  growing	  accessibility	  of	  anti-­‐retroviral	  medicine	  in	  these	  five	  countries.	  However,	  this	  also	  presupposes	  a	  removal	  of	  the	  deterrents	  to	  AIDS-­‐testing	  such	  as	  the	  social	  and	  cultural	  stigmatisation	  associated	  with	  HIV/AIDS.	  	  	  	  	  
Table	  6.	  Showing	  life	  expectancy	  in	  1980	  versus	  2013	  	   	   	  	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
Source:	  World	  Bank,	  2014	  
	  
Adolescent	  fertility	  	  Early	  initiation	  of	  childbearing,	  especially	  in	  less-­‐developed	  countries	  could	  exert	  a	  positive	  effect	  on	  the	  absolute	  number	  of	  children	  an	  individual	  will	  have	  upon	  the	  completion	  of	  the	  reproductive	  years.	  Vice	  versa,	  postponement	  of	  childbearing	  reduces	  a	  woman’s	  chances	  of	  progressing	  to	  higher	  parities.	  Early	  childbearing	  has	  in	  many	  Sub-­‐Saharan	  countries	  often	  led	  to	  high	  dropout	  rates	  and	  disempowerment	  of	  women.	  Thus,	  women	  who	  initiate	  early	  childbearing	  often	  have	  to	  face	  the	  burden	  of	  financial	  responsibilities	  and	  child	  rearing	  on	  their	  own.	  Lower	  education	  is	  according	  to	  the	  empirical	  literature	  also	  associated	  with	  lower	  knowledge	  of	  contraceptive	  use,	  lower	  wealth	  and	  social	  status.	  The	  latter	  are	  factors	  that	  usually	  tend	  to	  have	  implications	  on	  an	  individual’s	  ability	  to	  afford	  contraception	  as	  well	  as	  to	  negotiate	  for	  instance	  condom	  use	  and	  sexuality.	  Generally,	  lower	  education	  also	  tends	  to	  increase	  early	  initiation	  of	  marriage	  and/or	  childbearing	  (SADC,	  2012).	  	  Evidence	  from	  Namibia	  suggest	  that	  increasing	  age	  at	  first	  marriage	  and	  birth	  figures	  as	  one	  of	  the	  main	  explanations	  for	  the	  fertility	  decline	  (Shemeikka	  et	  al,	  2008).	  However,	  the	  Southern	  African	  pattern	  remains	  quite	  diverse.	  Issues	  relating	  to	  early	  childbearing	  remain	  a	  more	  severe	  problem	  in	  South	  Africa	  than	  for	  instance	  Lesotho	  where	  childbearing	  out-­‐of-­‐wedlock	  is	  seen	  as	  taboo.	  In	  this	  context	  Lesotho	  might	  provide	  with	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an	  exception	  with	  its	  relatively	  low	  acceptance	  of	  pre-­‐marital	  fertility.	  Contrary	  to	  the	  Lesotho-­‐case,	  marriage	  seems	  to	  have	  a	  diminishing	  impact	  on	  the	  reproductive	  decisions	  of	  individuals	  and	  couples	  in	  the	  other	  four	  countries.	  Mturi	  and	  Moerane	  (2001)	  argue	  that	  it	  is	  more	  acceptable	  to	  have	  children	  born	  out-­‐of-­‐wedlock	  today,	  because	  of	  the	  alleged	  eroding	  of	  marriage	  as	  an	  institution,	  following	  the	  increased	  education	  and	  labour	  force	  participation	  of	  women.	  Thus,	  women	  in	  a	  comparatively	  developed	  country	  like	  Botswana	  or	  South	  Africa	  do	  not	  perceive	  marriage	  as	  an	  absolute	  necessity.	  Also	  in	  Swaziland	  there	  are	  allegedly	  greater	  opportunities	  for	  a	  single	  parenting	  women	  to	  get	  married	  than	  for	  those	  who	  have	  not	  experienced	  pre-­‐marital	  births.	  In	  Namibia	  pre-­‐marital	  fertility	  accounted	  for	  30	  %	  of	  all	  births	  during	  the	  1990’s	  (Shemeikka	  et	  al,	  2008).	  Swartz	  (2002)	  also	  argues	  that	  marriage	  has	  lost	  its	  value	  in	  South	  Africa,	  especially	  among	  Africans	  and	  Coloureds.	  	  	  The	  fertility	  outcome	  of	  non-­‐married	  people	  versus	  married	  people	  might	  on	  the	  other	  hand	  vary	  between	  countries.	  In	  South	  Africa	  non-­‐married	  women	  display	  a	  substantially	  higher	  TFR	  than	  married	  women	  with	  a	  figure	  of	  3.4.	  However,	  it	  should	  be	  noted	  that	  the	  more	  impoverished	  African	  and	  Coloured	  populations	  comprise	  the	  majority	  of	  the	  non-­‐married	  share.	  The	  reversed	  pattern	  is	  seen	  in	  for	  instance	  Botswana	  where	  non-­‐married	  people	  seem	  to	  have	  lower	  fertility	  than	  those	  who	  are	  married	  (Lucas,	  1992).	  	  	  Early	  childbearing	  could	  also	  have	  long-­‐term	  affects	  on	  the	  mortality	  or	  reproductive	  health	  of	  a	  woman.	  Most	  of	  the	  abortions	  in	  Southern	  Africa	  are	  either	  self-­‐induced	  or	  performed	  by	  unauthorised	  people.	  Even	  though	  abortion	  is	  formally	  legalised,	  it	  is	  in	  many	  cases	  unusual	  for	  women	  to	  consult	  authorised	  medical	  personnel.	  This	  is	  mostly	  related	  to	  high	  financial	  and	  social	  costs.	  Social	  and	  religious	  resistance	  also	  contribute	  to	  great	  administrative	  and	  judicial	  inefficiencies	  (Mturi	  &	  Moerane,	  2001).	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4.	  Data	  	  
	  This	  chapter	  will	  include	  methodology	  and	  data	  descriptions.	  It	  will	  also	  present	  the	  formulated	  hypotheses	  aimed	  for	  testing.	  	  	  	  
4.1	  Hypothesis	  Testing	  
	  Based	  on	  theory	  and	  evidence	  the	  following	  hypotheses	  have	  been	  formulated	  in	  order	  to	  be	  tested:	  	   -­‐ Increased	  education	  is	  negatively	  associated	  with	  fertility	  	  -­‐ Increases	  in	  Child	  Mortality	  will	  lead	  to	  higher	  fertility	  	  	  -­‐ GDP-­‐growth	  will	  exhibit	  a	  negative	  effect	  on	  fertility.	  	  -­‐ Urbanisation	  will	  have	  a	  negative	  impact	  on	  fertility	  rates	  	  -­‐ HIV/AIDS	  will	  be	  negatively	  correlated	  with	  fertility	  	  -­‐ Adolescent	  fertility	  will	  be	  positively	  correlated	  with	  fertility	  	  	  Based	  on	  theories	  one	  can	  expect	  that	  education	  will	  negatively	  affect	  fertility	  through	  the	  diffusion	  of	  knowledge	  relating	  to	  for	  instance	  contraceptives	  and	  the	  strengthening	  of	  female	  autonomy	  and	  social	  status.	  Education	  will	  also	  increase	  the	  opportunity	  costs	  of	  early	  marriage	  and	  childbearing.	  	  	  Increases	  in	  child	  mortality	  will	  likely	  lead	  to	  higher	  rates	  of	  replacement	  and	  preventive	  fertility,	  thus	  increased	  fertility.	  	  	  GDP-­‐growth	  and	  Urbanisation	  will	  exert	  a	  negative	  impact	  on	  fertility,	  by	  changing	  the	  social	  and	  economic	  rationale	  for	  childbearing.	  	  	  HIV/AIDS	  will	  cause	  a	  threefolded	  response	  that	  will	  negatively	  affect	  fertility:	  behavioural	  response	  (psychological	  impedients	  following	  HIV/AIDS),	  biological	  response	  (lower	  fecundity	  and	  possibly	  also	  spermatozoa	  for	  men)	  and	  a	  population	  response	  (higher	  mortality	  among	  women	  in	  their	  reproductive	  ages).	  	  Adolescent	  fertility	  is	  often	  associated	  with	  lower	  wealth	  and	  social	  standing.	  These	  factors	  often	  contribute	  to	  higher	  fertility	  by	  limiting	  individual’s	  social	  and	  economic	  abilities	  to	  control	  fertility.	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4.2	  Methodology	  
	  The	  variables	  included	  in	  the	  analysis	  have	  been	  carefully	  chosen	  with	  respect	  to	  their	  individual	  links	  to	  fertility	  as	  well	  as	  their	  theoretical	  relevance.	  The	  data	  set	  has	  been	  collected	  from	  World	  Bank	  Development	  Indicators	  and	  contains	  observations	  from	  1990-­‐2011.	  The	  indicators	  extracted	  from	  the	  WDI-­‐database	  included	  annual	  rates	  for	  GDP-­‐growth,	  child	  mortality,	  urban	  population	  growth,	  primary-­‐	  and	  secondary	  enrolment,	  HIV-­‐prevalence	  and	  adolescent	  fertility.	  	  	  In	  the	  next	  stage	  a	  panel	  was	  created	  containing	  cross-­‐sectional	  and	  time	  series	  data.	  A	  Panel	  data	  model	  was	  chosen	  based	  on	  its	  ability	  to	  take	  unobserved	  heterogeneity	  into	  account	  as	  well	  as	  the	  lower	  risk	  of	  collinearity.	  	  Additional	  advantages	  of	  a	  panel	  data	  model	  relate	  to	  more	  degrees	  of	  freedom,	  greater	  ability	  to	  study	  dynamic	  cross-­‐sectional	  and	  TFR-­‐changes	  over	  time	  and	  the	  minimisation	  of	  selection	  biases	  when	  aggregating	  individual/country	  data	  into	  broader	  aggregate	  categories	  (Gujarati,	  2009).	  There	  are	  several	  options	  available	  in	  terms	  of	  model	  selection	  that	  needed	  consideration.	  The	  models	  under	  consideration	  were	  a	  constant	  coefficients	  model,	  fixed-­‐effect	  model	  or	  a	  random-­‐effect	  model.	  Out	  of	  these	  three	  the	  fixed-­‐effect	  model	  was	  chosen.	  This	  was	  based	  on	  several	  factors:	  	   -­‐ For	  statistical	  inference	  it	  is	  important	  to	  use	  a	  fixed-­‐effect	  model	  if	  one	  assumes	  that	  the	  countries	  are	  not	  randomly	  chosen	  from	  a	  larger	  sample	  	  -­‐ It	  is	  likely	  that	  the	  individual	  error	  term	  will	  be	  correlated	  with	  some	  of	  the	  regressors,	  because	  of	  the	  inability	  to	  capture	  and	  explain	  all	  of	  the	  unobserved	  heterogeneity.	  	  	  -­‐ We	  have	  no	  time-­‐invariant	  variables	  included	  in	  the	  analysis	  	  The	  basic	  assumption	  is	  that	  the	  error	  term	  will	  be	  independent	  and	  proportionally	  distributed	  after	  having	  controlled	  for	  the	  unique	  country-­‐fixed	  effect	  (unobserved	  heterogeneity).	  Other	  models	  available,	  on	  the	  other	  hand,	  would	  not	  have	  allowed	  us	  to	  account	  for	  these	  criteria.	  Instead	  they	  would	  have	  either	  ignored	  country-­‐specific	  characteristics	  (heterogeneity)	  or	  assumed	  that	  variations	  are	  random	  and	  uncorrelated	  and	  explained	  by	  the	  error	  term.	  	  Based	  on	  these	  assumptions	  the	  decision	  was	  made	  to	  formulate	  a	  fixed-­‐effect	  model.	  	  	  However,	  before	  doing	  so	  a	  Hausman-­‐test	  was	  applied	  in	  order	  to	  come	  up	  with	  the	  most	  suitable	  model.	  Both	  fixed	  and	  random-­‐effects	  models	  were	  run	  before	  conducting	  the	  test	  with	  the	  stored	  estimates.	  The	  subsequent	  result	  of	  the	  Hausman-­‐test	  indicated	  that	  a	  fixed-­‐effect	  model	  was	  to	  be	  chosen	  before	  a	  random-­‐effect	  model;	  rendering	  the	  conclusion	  that	  fixed-­‐effect	  model	  was	  the	  most	  appropriate	  for	  the	  analysis.	  Despite	  the	  decision	  to	  use	  a	  fixed-­‐effect	  model,	  two	  additional	  reference	  models	  will	  be	  run	  in	  order	  to	  validate	  the	  generated	  results.	  These	  will	  be	  based	  on	  the	  same	  basic	  model	  formulation	  (see	  section	  4.3),	  but	  will	  be	  run	  in	  a	  constant	  coefficients	  and	  a	  random-­‐effects	  model.	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4.2.1	  Overall	  data	  limitations	  
	  Before	  proceeding	  to	  the	  model	  presentation	  it	  is	  important	  to	  point	  out	  some	  eventual	  implications	  of	  the	  data	  limitations.	  One	  major	  issue	  related	  to	  missing	  observations	  for	  the	  category	  secondary	  enrolment	  rate	  in	  Namibia	  for	  the	  last	  five	  years	  of	  the	  series.	  As	  a	  mean	  to	  combat	  this	  problem	  three	  regressions	  were	  run	  for	  comparison,	  based	  on	  the	  original	  unbalanced	  data	  set,	  one	  including	  upper	  bound	  and	  a	  last	  one	  including	  lower	  bound.	  The	  upper	  bound-­‐values	  were	  created	  through	  extrapolating	  secondary	  enrolment	  rate	  between	  2007-­‐2011	  based	  on	  the	  highest-­‐performing	  country.	  Subsequently,	  the	  lower	  bound-­‐values	  were	  also	  generated	  through	  extrapolation	  but	  based	  on	  the	  least	  well-­‐performing	  country.	  	  A	  few	  values	  have	  also	  been	  missing	  for	  primary	  enrolment	  rate.	  In	  this	  case	  applying	  intrapolation	  has	  worked	  to	  solve	  the	  problem	  caused	  by	  these	  few	  missing	  values.	  	  Another	  data	  limitation	  relates	  to	  the	  inaccessibility	  of	  macro-­‐data	  dating	  even	  further	  back	  in	  time.	  Values	  for	  variables	  TFR	  and	  Child	  Mortality	  are	  available	  from	  1960.	  However,	  annual	  information	  regarding	  enrolment	  rates	  and	  adolescent	  fertility	  rates	  before	  1990’s	  remains	  scarce.	  Availability	  of	  data	  stretching	  even	  further	  back	  would	  allow	  an	  even	  more	  accurate	  analysis	  of	  the	  changes	  and	  effects	  over	  time.	  It	  would	  also	  increase	  the	  opportunity	  of	  exploring	  and	  rendering	  statistically	  significant	  results.	  	  
4.3	  Fixed-­‐effect	  model	  	  
	  The	  chosen	  fixed-­‐effect	  model	  can	  be	  explained	  by	  the	  following	  formula:	  	  !!" = !! + !!!!!" + !!!!!" + !!!!" + !!!!!" +⋯+ !!!!"# + !!"	  	  	  In	  this	  model	  !!"	  represent	  the	  dependent	  variable	  (Total	  Fertility	  Rate)	  in	  country	  i	  at	  time	  t.	  !! 	  is	  the	  beta-­‐coefficient	  for	  the	  independent	  variables	  while	  !!"#	  represent	  each	  individual	  value.	  The	  country-­‐fixed	  effect	  or	  the	  variance	  unexplained	  by	  the	  regressors	  is	  represented	  by	  the	  intercept	  !! .	  !!"	  marks	  the	  error	  term.	  	  	  The	  actual	  fixed-­‐effect	  model	  in	  this	  analysis	  will	  also	  include	  slightly	  modified	  model	  specifications.	  As	  a	  summary,	  these	  models	  will	  be	  run:	  	   -­‐ All	  variables	  in	  levels	  except	  for	  CMR	  and	  GDP.	  	  	  -­‐ The	  same	  model	  but	  with	  robust	  standard	  erros	  	  -­‐ Model	  with	  all	  independent	  variables	  lagged.	  	  	  The	  first	  model	  is	  based	  on	  the	  assumption	  that	  the	  effect	  of	  GDP-­‐growth	  is	  depending	  on	  its	  previous	  year.	  Furthermore,	  the	  fertility	  response	  to	  rising	  child	  mortality	  might	  not	  be	  instantaneous.	  Instead	  it	  is	  rather	  likely	  that	  there	  will	  be	  a	  lagging	  fertility	  response	  that	  might	  not	  be	  seen	  until	  the	  following	  year.	  Stationarity	  tests	  (Levin-­‐Lin-­‐Chu)	  also	  verified	  the	  latter,	  stating	  that	  both	  GDP-­‐growth	  and	  Child	  Mortality	  were	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integrated	  of	  order	  1.	  Meanwhile,	  the	  other	  variables	  were	  found	  to	  be	  stationary	  at	  levels.	  	  	  For	  the	  second	  model	  the	  decision	  was	  made	  to	  run	  a	  regression	  using	  robust	  standard	  errors	  with	  the	  intention	  of	  correcting	  for	  the	  eventual	  impact	  of	  heteroskadesticity.	  	  	  The	  third	  model	  was	  formulated	  in	  order	  to	  control	  for	  the	  eventual	  impact	  of	  other	  independent	  variable-­‐values	  dating	  further	  back	  in	  time.	  	  	  
4.4	  Description	  of	  Variables	  
	  The	  aim	  with	  this	  section	  is	  to	  explain	  the	  variables	  and	  measures	  used	  for	  each	  variable.	  	  
Dependent	  Variable	  
	  Total	  Fertility	  Rate	  has	  been	  chosen	  as	  the	  dependent	  variable	  and	  indicator	  of	  fertility.	  The	  TFR	  measures	  the	  total	  amount	  of	  children	  that	  a	  woman	  would	  have	  given	  birth	  to	  at	  the	  age	  of	  50,	  if	  subjected	  to	  aggregate	  age-­‐specific	  fertility	  rates	  (measured	  for	  people	  between	  15-­‐49	  years).	  	  	  
Independent	  Variables	  	  
Primary	  and	  Secondary	  Enrolment	  Rate	  	  As	  explained	  by	  previous	  sections	  education	  will	  disseminate	  new	  knowledge	  of	  how	  to	  improve	  living	  conditions	  and	  reproductive	  health,	  which	  will	  reduce	  mortality	  and	  the	  costs	  associated	  with	  the	  adoption	  of	  modern	  contraceptive	  methods.	  Education	  is	  multi-­‐faceted	  in	  a	  sense	  that	  it	  has	  an	  impact	  on	  both	  basic	  and	  proximate	  determinants	  of	  fertility.	  Even	  though	  increased	  education	  could	  potentially	  facilitate	  a	  greater	  supply	  of	  children	  (lower	  mortlity)	  -­‐	  it	  is	  theorised	  that	  the	  subsequent	  demand	  for	  children	  will	  decrease	  and	  overweigh	  -­‐	  as	  an	  effect	  of	  altered	  social	  and	  economics	  incentives	  for	  children.	  	  As	  indicators	  primary	  enrolment	  rate	  and	  secondary	  enrolment	  rate	  (gross)	  have	  been	  chosen.	  The	  rates	  measure	  the	  total	  enrolment,	  expressed	  in	  relation	  to	  the	  total	  share	  of	  the	  population	  eligible	  for	  primary	  or	  secondary	  schooling.	  The	  enrolment	  rate	  could	  exceed	  100	  due	  to	  the	  inclusion	  of	  under-­‐	  or	  overage	  students.	  The	  measure	  is	  therefore	  not	  age-­‐selective.	  Nevertheless,	  there	  have	  been	  clear	  improvements	  in	  both	  enrolments	  rate	  during	  the	  years	  1990-­‐2011.	  Subsequently,	  it	  is	  likely	  that	  one	  would	  see	  a	  negative	  correlation	  between	  education	  and	  fertility,	  especially	  for	  secondary	  enrolment	  when	  considering	  the	  empirical	  evidence.	  	  	  As	  mentioned	  before,	  there	  were	  a	  few	  missing	  variables	  for	  secondary,	  but	  also	  primary	  enrolment	  rate.	  In	  case	  of	  the	  former,	  lower	  and	  upper	  bounds	  were	  created	  in	  order	  to	  validate	  results	  and	  increase	  reliability.	  For	  primary	  enrolment	  rate	  linear	  intrapolation	  was	  used,	  filling	  the	  four	  observation	  gaps.	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Child	  Mortality	  Rate	  
	  Child	  mortality	  has	  continued	  it	  decline	  in	  Southern	  Africa	  during	  last	  decades	  but	  without	  the	  rapidity	  seen	  in	  other	  less-­‐developed	  countries.	  As	  of	  today	  the	  studied	  countries	  display	  comparatively	  low	  or	  intermediate	  mortality	  levels.	  Reductions	  in	  child	  mortality	  will	  increase	  the	  certain	  survival	  and	  supply	  of	  children,	  which	  accordingly	  create	  incentives	  for	  fertility	  regulation.	  Reversely,	  higher	  child	  mortality	  will	  according	  to	  theories	  offset	  an	  on-­‐going	  fertility	  decline.	  	  	  Child	  Mortality	  Rate	  is	  measured	  as	  the	  risk	  of	  a	  newborn	  dying	  (per	  1,000	  births)	  before	  reaching	  the	  age	  of	  5,	  if	  subjected	  to	  the	  actual	  age-­‐specific	  mortality	  rates.	  	  	  	  
GDP-­‐growth	  Rate	  	  Sustained	  GDP-­‐growth	  will	  facilitate	  investments	  in	  for	  instance	  education,	  health	  facilities,	  infrastructure	  and	  job	  opportunities;	  factors	  believed	  to	  influence	  socioeconomic	  development	  and	  the	  most	  important	  basic	  and	  proximate	  determinants	  of	  fertility.	  The	  eventual	  impact	  of	  GDP-­‐growth,	  however,	  depend	  on	  the	  ability	  to	  distribute	  welfare	  equally	  among	  the	  society	  as	  well	  as	  to	  what	  extent	  population	  growth	  will	  act	  to	  reduce	  the	  relative	  gains	  of	  economic	  development.	  	  	  GDP-­‐growth	  is	  measured	  as	  the	  annual	  economic	  growth	  of	  the	  domestic	  economy,	  based	  on	  the	  added	  value	  of	  all	  residents	  from	  the	  domestic	  production,	  consumption	  and	  export	  of	  goods	  and	  services.	  	  	  The	  long-­‐term	  GDP-­‐growth	  in	  Southern	  Africa	  has	  been	  positive	  for	  all	  countries	  studied.	  However,	  even	  though	  the	  long-­‐term	  trend	  is	  positive,	  Southern	  African	  economies	  seem	  to	  display	  a	  great	  volatility	  with	  quite	  extensive	  year-­‐to-­‐year	  fluctuations.	  This	  leads	  one	  to	  assume	  a	  negative	  correlation,	  but	  also	  difficulties	  in	  terms	  of	  establishing	  a	  statistically	  significant	  relationship	  between	  GDP-­‐growth	  and	  fertility	  -­‐	  especially	  when	  considering	  the	  relatively	  small	  number	  of	  observations.	  The	  plots	  included	  in	  the	  annex	  also	  display	  the	  rather	  unstructured	  patterns.	  	  	  
Urban	  Population	  Growth	  Rate	  	  As	  explained	  in	  previous	  sections	  urbanisation	  facilitates	  changes	  to	  other	  basic	  and	  proximate	  determinants	  of	  fertility.	  Urbanisation	  is	  also	  believed	  to	  facilitate	  social	  and	  economic	  innovations	  that	  subsequently	  will	  affect	  the	  demand	  and	  supply	  of	  children.	  Based	  on	  the	  increasing	  urbanisation	  seen	  in	  Southern	  Africa;	  it	  is	  likely	  that	  there	  are	  greater	  social	  and	  economic	  incentives	  for	  fertility	  regulation,	  which	  ultimately	  would	  imply	  lower	  fertility	  figures.	  	  The	  measure	  used	  for	  urbanisation	  is	  the	  annual	  urban	  population	  growth	  rate.	  The	  urban	  population	  growth	  rate	  represents	  the	  share	  of	  people	  living	  in	  urban	  areas	  out	  of	  the	  total	  population	  based	  on	  national	  statistics.	  The	  absolute	  increase	  in	  urban	  population	  growth	  is	  subsequently	  transformed	  into	  annual	  percentage	  figures.	  	  
	   35	  
	  
HIV	  Prevalence	  Rate	  
	  HIV	  affects	  fertility	  both	  directly	  and	  indirectly.	  It	  operates	  by	  biologically	  affecting	  the	  reproductive	  capabilities	  of	  individuals,	  creating	  potential	  behavioural	  responses	  (acceleration	  or	  deceleration	  of	  fertility,	  adoption	  of	  contraceptives	  etc.)	  and	  by	  increasing	  mortality	  among	  reproductive	  women.	  Based	  on	  the	  empirical	  evidence	  reporting	  about	  the	  profound	  spreading	  of	  the	  epidemic,	  it	  is	  likely	  that	  HIV-­‐prevalence	  will	  have	  a	  negative	  effect	  on	  fertility.	  Even	  though	  antiretroviral	  therapy	  is	  now	  accessible	  and	  HIV-­‐figures	  have	  started	  their	  decrease,	  the	  width	  of	  the	  epidemic	  is	  likely	  to	  exhibit	  a	  negative	  impact	  on	  individuals’	  social	  and	  biological	  capacities	  for	  childbearing.	  	  Furthermore,	  there	  is	  also	  a	  high	  likelihood	  that	  the	  HIV-­‐effects	  conceal	  progresses	  in	  family	  planning	  that	  would	  contribute	  to	  an	  enhancement	  of	  the	  negative	  fertility	  effect.	  	  	  The	  HIV-­‐prevalence	  rate	  used	  for	  this	  analysis	  is	  calculated	  as	  the	  share	  of	  people	  living	  with	  HIV	  in	  the	  ages	  of	  15-­‐49.	  Similar	  to	  TFR	  the	  HIV-­‐prevalence	  measure	  focuses	  on	  people	  in	  their	  reproductive	  ages.	  	  
Adolescent	  Fertility	  Rate	  
	  Adolescent	  fertility	  Rate	  is	  obviously	  highly	  associated	  with	  the	  Total	  Fertility	  Rate.	  An	  eventual	  high	  correlation	  between	  the	  two	  (see	  table	  8)	  is	  therefore	  merely	  surprising	  and	  expected	  since	  adolescent	  fertility	  also	  comprises	  a	  share	  of	  the	  TFR.	  In	  addition	  adolescent	  fertility	  is	  according	  to	  empirical	  evidence	  more	  common	  for	  women	  with	  lower	  education	  and	  social	  and	  financial	  wealth.	  Summing	  these	  two	  together	  it	  is	  rational	  to	  assume	  a	  positive	  relationship	  between	  the	  two.	  	  	  The	  Adolescent	  Fertility	  Rate	  represents	  the	  number	  of	  births	  per	  1,000	  women	  in	  the	  ages	  of	  15-­‐49.	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4.5	  Summation	  Table	  and	  Correlation	  Matrix	  
	  The	  basic	  model	  contains	  110	  observations	  and	  22	  years	  for	  all	  variables	  except	  for	  the	  lagged	  variables	  of	  child	  mortality	  rate	  and	  GDP-­‐growth	  rate	  who	  contain	  105	  observation	  and	  21	  years	  instead.	  As	  mentioned	  before,	  the	  model	  formulation	  was	  based	  on	  the	  important	  precondition	  of	  stationary	  variables.	  	  	  By	  looking	  at	  the	  summation	  table	  (table	  7)	  one	  can	  see	  that	  there	  has	  been	  a	  substantial	  development	  and	  variation	  over	  time	  as	  illustrated	  by	  the	  indicator	  for	  overall	  variation.	  For	  many	  of	  the	  variables	  there	  are	  also	  considerable	  within	  variation,	  which	  implies	  that	  there	  could	  exist	  large	  country-­‐differences	  and	  unobserved	  heterogeneity.	  If	  there	  exists	  a	  high	  within	  variation	  at	  country	  level	  it	  further	  validates	  the	  chosen	  fixed-­‐effect	  model.	  	  Turning	  to	  the	  correlation	  matrix	  (see	  table	  8),	  there	  seems	  to	  be	  a	  reasonably	  strong	  positive	  correlation	  between	  GDP-­‐growth	  and	  TFRiv.	  The	  same	  unexpected	  pattern	  can	  be	  seen	  between	  Urban	  Population	  Growth	  and	  TFR.	  Besides	  these	  two,	  one	  can	  conclude	  that	  child	  mortality	  and	  adolescent	  fertility	  seem	  to	  be	  positively	  correlated	  with	  TFR,	  while	  HIV-­‐prevalence,	  primary	  and	  secondary	  enrolment	  display	  a	  negative	  correlation	  with	  fertility.	  As	  expected	  Adolescent	  fertility	  is	  highly	  correlated	  with	  fertility.	  This	  can	  be	  seen	  as	  natural,	  considering	  the	  interrelatedness	  between	  adolescent	  fertility	  and	  the	  total	  fertility.	  	  	   	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  iv	  The	  logged	  variable	  of	  TFR	  was	  not	  included	  in	  this	  correlation	  matrix.	  Hence	  the	  seemingly	  high	  correlation	  values	  for	  some	  explanatory	  variables.	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Table	  7.	  Descriptive	  statistics	  for	  the	  dependent	  and	  independent	  variables.	  
Variable	   	   	  Mean	   Standard	  
deviation	  
Min	   Max	   Observations	  
	   	   	   	   	   	   	  
	  
Country	  
Overall	   3	   1.420686	   1	   5	   	  N=110	  n=5	  T=22	  Between	   	   1.581139	   1	   5	  Within	   	   0	   3	   3	  
	  
Year	  
Overall	   2000.5	   6.373325	   1990	   2011	   	  N=110	  n=5	  T=22	  Between	   	   0	   2000.5	   2000.5	  Within	   	   6.373325	   1990	   2011	  
	  
lnTFR	  
Overall	   1.306233	   0.2061214	   0.891178	   1.748156	   	  N=110	  n=5	  T=22	  Between	   	   0.1602346	   1.059156	   1.461437	  Within	   	   0.1475042	   1.066074	   1.615524	  
Primary	  
Enrolment	  
Rate	  
Overall	   108.415	   7.596939	   93.11761	   127.1301	   	  N=110	  n=5	  T=22	  Between	   	   5.752023	   100.8055	   115.1618	  Within	   	   5.567947	   100.7271	   123.3823	  
Secondary	  
Enrolment	  
Rate	  
Overall	   60.46749	   19.48043	   24.84289	   101.8941	   	  N=110	  n=5	  T=21	  Between	   	   18.93547	   36.66639	   86.64669	  Within	   	   9.487557	   31.02532	   77.09474	  
Lag	  Child	  
Mortality	  
Rate	  
Overall	   82.82636	   23.18268	   47.5	   129.6	   	  N=105	  n=5	  T=21	  Between	   	   21.23478	   65.40909	   106.7455	  Within	   	   13.16793	   51.42182	   107.1218	  
Lag	  GDP-­‐
Growth	  
Rate	  
Overall	   3.727912	   3.161315	   -­‐7.841002	   21.018	   	  N=105	  n=5	  T=22	  Between	   	   0.7873248	   2.60293	   4.620185	  Within	   	   3.081146	   -­‐8.733275	   21.438	  
Urban	  
Population	  
Growth	  
Rate	  
Overall	   3.272154	   1.903287	   -­‐0.047398	   11.631	   	  N=110	  n=5	  T=22	  Between	   	   1.2018	   1.402172	   4.230159	  Within	   	   1.567304	   0.5986837	   10.94038	  
HIV-­‐
Prevalence	  
Rate	  
Overall	   16.40455	   8.260821	   0.3	   27.7	   	  N=110	  n=5	  T=22	  Between	   	   4.30399	   11.92727	   21.44091	  Within	   	   7.299709	   -­‐2.027273	   24.07273	  
Adolescent	  
Fertility	  
Rate	  
Overall	   83.70336	   18.29997	   45.8056	   131.5846	   	  N=110	  n=5	  T=22	  Between	   	   14.24152	   67.20817	   103.4997	  Within	   	   0.1475042	   1.066074	   1.615524	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Table	  8.	  Correlation	  Matrix	  
	  
	  
Note:	  Logged	  TFR	  not	  included	  in	  this	  correlation	  Matrix	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  
	   Total	  
Fertility	  
Rate	  
GDP-­‐
Growth	  
Rate	  
Urban	  
Population	  
Growth	  
Rate	  
Child	  
Mortality	  
Rate	  
HIV-­‐
Prevalence	  
Rate	  
Adolescent	  
Fertility	  
Rate	  
Primary	  
Enrolment	  
Rate	  
Total	  
Fertility	  
Rate	  
	  1.0000	   	   	   	   	   	   	  
GDP-­‐
Growth	  
Rate	  
	  0.1412	   	  1.0000	   	   	   	   	   	  
Urban	  
Population	  
Growth	  
Rate	  
	  0.3794	   	  0.1979	   	  1.0000	   	   	   	   	  
Child	  
Mortality	  
Rate	  
	  0.2021	   	  0.0967	   	  -­‐0.3802	   	  1.0000	   	   	   	  
HIV-­‐
Prevalence	  
Rate	  
	  -­‐0.4800	   	  	  -­‐0.062	  	  	   	  -­‐0.5507	   	  0.4730	   	  1.0000	   	   	  
Adolescent	  
Fertility	  
Rate	  
	  0.8390	   	  0.0299	   	  0.1420	   	  0.4141	   	  -­‐0.4268	   	  1.0000	   	  
Primary	  
Enrolment	  
Rate	  
	  -­‐0.0670	   	  0.1257	   	  0.2346	   	  -­‐0.0432	   	  -­‐0.2038	   	  -­‐0.1192	   	  1.0000	  
Secondary	  
Enrolment	  
Rate	  
	  -­‐0.8096	   	  -­‐0.056	   	  -­‐0.3257	   	  -­‐0.5495	   	  0.1905	   	  -­‐0.7114	   	  -­‐0.0402	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5.Empirical	  Analysis	  and	  Results	  
	  This	  chapter	  will	  present	  the	  statistical	  results	  generated	  by	  the	  fixed-­‐effect	  regressions.	  As	  mentioned	  before	  the	  analysis	  will	  contain	  three	  fixed-­‐effect	  models	  (denoted	  model	  1,2	  and	  3).	  Model	  1	  will	  contain	  the	  basic	  model	  formulation	  with	  all	  variables	  in	  levels	  except	  for	  GDP-­‐growth	  rate	  and	  child	  mortality	  rate.	  Model	  2	  will	  replicate	  this	  model	  yet	  correct	  for	  heteroskadesticity	  through	  the	  use	  of	  robust	  standard	  errors.	  For	  model	  3	  all	  variables	  have	  been	  lagged	  (one	  lag)	  in	  order	  to	  control	  for	  more	  than	  simply	  the	  instantaneous	  effects	  of	  a	  change	  in	  the	  chosen	  estimates.	  	  	  Even	  though	  a	  fixed-­‐effect	  model	  is	  to	  prefer	  in	  this	  case,	  two	  additional	  models	  have	  been	  included	  for	  the	  validation	  of	  generated	  results.	  The	  basic	  model	  formulation	  (model	  1)	  will	  be	  used,	  but	  run	  using	  a	  constant	  coefficients	  model	  and	  a	  Random	  effects	  model.	  Considering	  the	  characteristics	  of	  the	  data	  there	  might	  exist	  a	  certain	  risk	  of	  generating	  biased	  results	  (with	  the	  reference	  models),	  due	  to	  the	  negligence	  of	  country-­‐differences.	  However,	  for	  the	  validation	  and	  reliability	  of	  the	  results	  it	  is	  of	  great	  importance	  to	  make	  comparisons	  with	  other	  modelled	  regressions.	  An	  unequivocal	  result	  would	  indicate	  that	  our	  model	  estimations	  hold,	  making	  the	  generated	  results	  less	  questionable.	  	  	  	  	  	  Comparing	  the	  different	  models	  one	  can	  see	  that	  all	  three	  fixed-­‐effects	  models	  have	  got	  high	  R-­‐square	  values,	  implying	  substantial	  explanatory	  power.	  For	  model	  3	  (lag-­‐model)	  r-­‐square	  is	  as	  high	  as	  0.9465,	  verifying	  that	  the	  chosen	  variables	  do	  explain	  a	  lot	  of	  the	  variation	  between	  the	  countries	  over	  time.	  By	  looking	  at	  model	  1	  and	  3	  it	  is	  also	  evident	  that	  the	  error	  component	  for	  the	  individual	  countries	  (as	  shown	  by	  sigma_u)	  exceeds	  that	  of	  the	  idiosyncratic	  error	  (sigma_e),	  which	  implies	  that	  country-­‐specific	  elements	  are	  more	  important	  to	  account	  for.	  Comparing	  with	  our	  reference	  models	  it	  also	  evident	  that	  these	  models	  allegedly	  have	  lower	  explanatory	  power	  according	  to	  the	  regression	  outputs.	  	  Turning	  to	  the	  generated	  results	  the	  coefficients	  of	  GDP-­‐growth	  rate,	  child	  mortality	  rate,	  
urban	  population	  growth	  rate	  and	  adolescent	  fertility	  rate	  all	  display	  statically	  significant	  and	  positive	  signs,	  indicating	  a	  positive	  correlation	  with	  the	  Total	  Fertility	  Rate.	  Although,	  the	  results	  might	  differ	  for	  some	  variables,	  all	  statistically	  significant	  results	  are	  pointing	  to	  a	  positive	  relationship	  between	  the	  above-­‐mentioned	  variables	  and	  the	  total	  fertility	  rate.	  	  For	  HIV-­‐prevalence	  rate	  and	  secondary	  enrolment	  rate	  the	  relationship	  with	  TFR	  seem	  to	  be	  the	  reversed	  as	  indicated	  by	  the	  negative	  coefficients.	  For	  primary	  enrolment	  rate,	  however,	  the	  results	  are	  not	  uniform.	  The	  regression	  results	  imply	  that	  the	  instantaneous	  effect	  of	  increased	  primary	  education	  is	  weakly	  positive	  while	  the	  long-­‐term	  effect	  is	  weakly	  negative.	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Table	  9.	  Output	  table	  summarising	  the	  regression	  results	  	  
	  
	  	   	  
Variable	   Model	  1	   	   Model	  2	   	   Model	  3	   Constant	  C.E	   Random	  E.	  
GDP-­‐Growth	   0.0028*	   	   	  	  	  0.0021*	   	   0.0023	   0.0034*	   	  	  	  0.0021*	  
Child	  Mortality	   	  	  	  0.0050***	   	   -­‐0.0019	   	   0.0019	   -­‐0.0031	   -­‐0.0032	  
Urbanisation	   	  	  	  	  0.0128***	   	   -­‐0.0038	   	   0.0115*	   -­‐0.0034	   -­‐0.0038	  
HIV/AIDS	   	  -­‐0.0045**	   	   0.0069	   	   -­‐0.0874***	   -­‐0.0072	   0.0069	  
Primary	  
Education	  
	  	  	  	  0.0025***	  	   	   0.0019	   	   -­‐0.0014***	   	  	  0.0026**	   0.0019	  
Secondary	  
Education	  
	  	  	  -­‐0.0053***	   	   	  	  	  	  -­‐0.0073***	   	   0.0006	   	  	  -­‐0.0067***	   	  	  	  	  	  -­‐0.0073***	  
Adolescent	  
Fertility	  
	  	  	  	  0.0034***	   	   	  	  	  	  	  0.0076***	   	   -­‐0.0124	   0.0081***	   	  	  	  	  	  0.0076***	  
	   	   	   	   	   	   	   	  
Constant	   1.1001***	   	   1.2012**	   	   1.0361**	   	  	  	  	  	  	  0.9989***	   	  	  	  	  1.2012**	  
	   	   	   	   	   	   	   	  
r2	   0.9108	   	   0.9129	   	   0.9465	   0.9039	   0.8595	  
	   	   	   	   	   	   	   	  
Sigma_u	   0.0833	   	   0	   	   0.1296	   -­‐	   0	  
	   	   	   	   	   	   	   	  
Sigma_e	   0.0420	   	   0.0426	   	   0.0344	   -­‐	   0.0426	  
	   	   	   	   	   	   	   	  
Rho	   0.7972	   	   0	   	   0.9341	   -­‐	   0	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6.	  Discussion	  of	  results	  	  This	  section	  will	  discuss	  the	  results	  for	  each	  socioeconomic	  variable	  more	  in	  detail.	  The	  discussion	  will	  be	  based	  on	  discussing	  the	  generated	  results	  in	  relation	  to	  the	  formulated	  hypotheses,	  theoretical	  framework	  and	  previous	  evidence.	  	  
Education	  	  The	  regression	  results	  confirm	  the	  hypothesis	  stating	  that	  education	  is	  negatively	  correlated	  with	  fertility.	  However,	  this	  statement	  is	  mostly	  true	  for	  secondary	  education.	  This	  result	  is	  inline	  with	  the	  findings	  of	  Adamchak	  &	  Ntseane	  (1992)	  and	  Wasao	  (2001),	  who	  found	  evidence	  of	  a	  significantly	  negative	  relationship	  between	  higher	  education	  and	  fertility,	  but	  only	  a	  weak	  or	  statically	  insignificant	  relationship	  between	  primary	  education	  and	  fertility.	  From	  the	  regression	  results	  one	  can	  see	  that	  a	  1	  percent	  increase	  in	  secondary	  education	  will	  lead	  to	  a	  0.53-­‐0.73	  percent	  decrease	  in	  TFR.	  This	  indicates	  that	  secondary	  education	  has	  a	  profound	  effect	  on	  fertility	  –	  both	  instantaneously	  and	  in	  a	  long-­‐term	  perspective.	  	  The	  results	  for	  primary	  education	  are	  more	  inconclusive	  with	  results	  ranging	  from	  weakly	  positive	  to	  negative.	  These	  results	  do	  confirm	  that	  increases	  in	  secondary	  schooling	  will	  be	  most	  needed	  if	  Southern	  Africa	  is	  to	  continue	  its	  fertility	  decline.	  Considering	  the	  empirical	  evidence	  it	  is	  likely	  that	  increases	  in	  higher	  education	  will	  have	  a	  more	  profound	  effect	  on	  the	  autonomy	  and	  status	  of	  women,	  through	  the	  growing	  independence	  associated	  with	  higher	  education	  and	  labour	  force	  participation,	  which	  subsequently	  also	  erode	  patterns	  of	  early	  marriage	  and	  childbearing.	  	  With	  the	  growing	  incorporation	  of	  sex	  education	  on	  the	  course	  curricula	  of	  secondary	  schools;	  there	  is	  also	  reason	  to	  believe	  that	  increased	  secondary	  schooling	  will	  help	  to	  diffuse	  new	  knowledge	  relating	  to	  reproductive	  behaviour,	  HIV	  and	  gender	  roles.	  In	  addition	  it	  is	  also	  reasonable	  to	  assume	  that	  sex	  education	  will	  provide	  with	  a	  future	  platform	  for	  reducing	  the	  social	  costs	  associated	  with	  contraception.	  	  As	  a	  response	  to	  Caldwell’s	  theory	  of	  inter-­‐generational	  wealth	  flows	  one	  can	  add	  that	  the	  extensive	  introduction	  of	  formal	  schooling	  does	  not	  necessarily	  facilitate	  a	  substantial	  fertility	  decline.	  It	  is	  rather	  the	  level	  of	  formal	  education	  that	  determines	  the	  fertility	  outcome.	  Regardless	  the	  eventual	  effects	  of	  primary	  education	  (whether	  it	  is	  weakly	  positive	  or	  negative),	  evidence	  suggest	  that	  formal	  schooling	  will	  have	  a	  reasonably	  low	  fertility	  effect	  until	  a	  certain	  threshold.	  Caldwell’s	  theory	  therefore	  proves	  to	  be	  right	  –	  to	  some	  extent.	  However,	  in	  order	  for	  it	  to	  prove	  absolutely	  accurate,	  there	  seems	  to	  be	  a	  need	  for	  increasing	  formal	  schooling	  up	  to	  a	  higher	  age	  or	  level	  (as	  seen	  in	  for	  instance	  Botswana	  and	  South	  Africa).	  	  
Child	  Mortality	  	  It	  has	  been	  theorised	  that	  high	  levels	  of	  sustained	  child	  mortality	  will	  stall	  or	  decelerate	  a	  fertility	  decline.	  Bongaarts	  (2004)	  has	  argued	  that	  high	  levels	  of	  child	  mortality	  provide	  with	  one	  of	  the	  key-­‐explanations	  for	  the	  slow	  fertility	  decline	  experienced	  in	  sub-­‐Saharan	  Africa,	  in	  comparison	  with	  other	  developing	  regions.	  If	  there	  is	  a	  high	  overall	  responsiveness	  to	  child	  mortality,	  it	  is	  likely	  that	  this	  would	  be	  seen	  even	  in	  Southern	  Africa.	  The	  evidence,	  however,	  do	  no	  provide	  with	  unequivocal	  results.	  Two	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regressions	  generate	  a	  positive	  effect	  while	  the	  remaining	  ones	  imply	  a	  negative	  fertility	  effect	  of	  increased	  child	  mortality.	  The	  only	  statistically	  significant	  result	  indicates	  that	  a	  one	  percent	  increase	  in	  child	  mortality	  will	  cause	  a	  0.50	  percent	  increase	  in	  fertility	  (at	  a	  1	  %	  significance	  level).	  This	  result	  is	  also	  inline	  with	  the	  initial	  hypothesis	  that	  suggested	  a	  positive	  correlation	  between	  increased	  child	  mortality	  and	  fertility	  (TFR).	  	  	  Child	  mortality	  is	  greatly	  interrelated	  with	  other	  factors	  such	  as	  wealth,	  living	  area,	  education	  and	  overall	  socioeconomic	  status.	  Thus,	  it	  is	  therefore	  imperative	  to	  take	  into	  consideration	  that	  the	  fertility	  response	  to	  child	  mortality	  will	  also	  be	  highly	  dependent	  on	  other	  socioeconomic	  factors.	  	  	  However,	  accounting	  for	  only	  statistically	  significant	  results,	  one	  can	  argue	  that	  the	  generated	  results	  verify	  previous	  accounts;	  claiming	  that	  child	  mortality	  continues	  to	  exert	  a	  positive	  impact	  on	  fertility	  figures.	  Thus,	  it	  is	  therefore	  important	  that	  the	  Southern	  African	  countries	  continue	  to	  invest	  in	  for	  instance	  family	  planning	  efforts	  and	  infrastructure	  that	  will	  help	  to	  reduce	  child	  mortality.	  	  	  	  
GDP-­‐growth	  
	  The	  results	  from	  all	  models	  indicate	  that	  GDP-­‐growth	  is	  positively	  correlated	  with	  fertility.	  These	  results	  are	  not	  in	  line	  with	  the	  hypotheses.	  It	  was	  assumed	  that	  GDP-­‐growth	  would	  provide	  with	  the	  means	  to	  increase	  per	  capita	  wealth	  and	  investments	  in	  education,	  infrastructure,	  and	  family	  planning.	  These	  factors	  together	  would	  expectedly	  lead	  to	  higher	  human	  capital	  accumulation,	  which	  would	  have	  implications	  for	  the	  demand	  and	  supply	  of	  children.	  	  However,	  the	  possible	  reasons	  for	  the	  positive	  GDP-­‐growth	  effect	  on	  fertility	  might	  be	  mixed.	  Although,	  the	  long-­‐term	  growth	  GDP-­‐growth	  is	  positive,	  there	  are	  many	  volatile	  patterns	  seen	  in	  the	  data	  regarding	  GDP-­‐growth	  (see	  annex).	  With	  these	  volatile	  patterns	  it	  is	  not	  certain	  that	  the	  data-­‐generating	  process	  would	  render	  a	  robust	  and	  clear	  pattern	  between	  GDP-­‐growth	  and	  fertility.	  The	  weak	  statistical	  significance	  could	  also	  imply	  that	  the	  results	  are	  not	  absolutely	  waterproof.	  Other	  possible	  reasons	  for	  the	  positive	  effect	  could	  be	  that	  there	  is	  only	  a	  limited	  redistribution	  of	  wealth	  in	  many	  of	  these	  countries	  (e.g.	  South	  Africa,	  Namibia	  and	  Lesotho).	  Thus,	  it	  is	  not	  totally	  inaccurate	  to	  assume	  that	  GDP-­‐growth	  would	  mostly	  improve	  the	  living	  conditions	  of	  those	  who	  have	  already	  experienced	  comparatively	  high	  socioeconomic	  development	  and	  access	  to	  health	  facilities,	  family	  planning,	  employment	  etc.	  Lastly,	  the	  results	  could	  imply	  that	  economic	  development	  does	  not	  necessarily	  lead	  to	  alterations	  in	  the	  quality-­‐quantity	  trade-­‐off.	  This	  could	  possibly	  be	  linked	  to	  deep-­‐rooted	  pro-­‐natalism	  or	  other	  sociocultural	  factors.	  Thus,	  it	  is	  possible	  that	  diffusion	  and	  social	  factors	  might	  -­‐	  at	  current	  stages	  of	  the	  Southern	  African	  fertility	  transition	  -­‐	  still	  play	  a	  more	  important	  role	  in	  determining	  fertility	  levels	  than	  purely	  socioeconomic	  factors.	  	  
Urbanisation	  	  
	  As	  described	  in	  previous	  sections,	  urbanisation	  mostly	  contributes	  to	  a	  closer	  relationship	  between	  fertility	  and	  other	  basic	  and	  proximate	  determinants	  of	  fertility	  (such	  as	  education	  and	  industrialization;	  provision	  of	  contraception).	  Urban	  lifestyle	  is	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also	  seen	  as	  less	  compatible	  with	  the	  traditional	  extended	  household,	  which	  will	  increase	  the	  incentives	  for	  fertility	  regulation	  and	  investments	  in	  quality	  rather	  than	  quantity.	  	  Adhering	  to	  the	  theories	  of	  Cleland	  &	  Wilson	  (1987)	  it	  also	  likely	  that	  urbanisation	  will	  through	  socialisation	  processes	  affect	  the	  ideal	  number	  of	  children	  and	  acceptance	  for	  modern	  types	  of	  contraception	  (Jain	  &	  Ross,	  2012).	  	  	  The	  results	  from	  the	  regressions	  indicate	  that	  urban	  population	  growth	  rates	  will	  exhibit	  a	  greatly	  positive	  influence	  on	  fertility.	  This	  is	  probably	  related	  to	  the	  used	  measure.	  Because	  when	  we	  instead	  replace	  urban	  population	  growth	  rate	  for	  share	  of	  urban	  population	  there	  seems	  to	  be	  a	  clear	  negative	  effect	  in	  fertility	  –	  which	  is	  in	  line	  with	  our	  expectations.	  These	  results	  indicate	  that	  the	  eventual	  impact	  of	  urbanisation	  on	  fertility	  could	  go	  either	  way	  depending	  on	  which	  model-­‐fit	  and	  macro-­‐indicator	  one	  chooses.	  	  	  	  
HIV/AIDS	  
	  In	  line	  with	  our	  expectations,	  the	  regression	  result	  indicate	  that	  a	  one	  percent	  increase	  in	  HIV-­‐prevalence	  will	  reduce	  fertility	  by	  0.45-­‐8.47	  percent	  (long-­‐term	  effect).	  This	  indicates	  that	  HIV/AIDS	  has	  a	  profound	  effect	  on	  fertility	  patterns	  in	  Southern	  Africa.	  The	  results	  also	  support	  the	  findings	  of	  Gregson	  &	  Zaba	  (1998)	  and	  Young	  (2007),	  stating	  that	  HIV/AIDS	  has	  a	  substantially	  negative	  effect	  on	  fertility	  in	  sub-­‐Saharan	  Africa.	  Kalemli-­‐Ozcan	  has	  argued	  that	  the	  estimated	  HIV-­‐effect	  on	  fertility	  is	  highly	  sensitive	  to	  different	  macro-­‐indicators	  and	  model-­‐fits.	  Nevertheless,	  accounting	  for	  several	  different	  model-­‐fits	  and	  significant	  results	  we	  find	  no	  clear	  evidence	  of	  an	  eventual	  positive	  fertility-­‐effect	  of	  HIV/AIDS.	  	  	  Based	  on	  the	  results	  it	  is	  likely	  that	  HIV	  has	  affected	  fertility	  negatively	  in	  Southern	  Africa	  in	  several	  ways.	  The	  extensive	  mortality	  and	  morbidity	  of	  young	  women	  in	  Southern	  Africa	  have	  most	  likely	  had	  an	  effect	  even	  on	  aggregated	  fertility-­‐measures.	  The	  socioeconomic	  development	  has	  presumably	  also	  fostered	  more	  liberal	  sexual	  norms	  and	  movement	  patterns	  that	  facilitate	  the	  spreading	  of	  HIV.	  This	  is	  also	  illustrated	  by	  the	  fact	  that	  urban	  areas	  in	  Southern	  Africa	  display	  a	  higher	  HIV-­‐prevalence	  than	  rural	  areas	  (AVERT,	  2011).	  Movement	  patterns	  can	  to	  a	  large	  extent	  be	  explained	  by	  the	  economic	  dependence	  on	  South	  Africa;	  generating	  a	  stream	  of	  seasonal	  labour	  migrants	  from	  Lesotho,	  Namibia	  and	  Swaziland	  to	  South	  African	  mining	  areas	  where	  polygamous	  relations	  and	  prostitution	  flourish	  and	  HIV/AIDS	  is	  spread	  rapidly.	  	  High	  poverty	  has	  also	  disempowered	  many	  women	  in	  a	  way	  that	  they	  cannot	  negotiate	  fertility	  and	  protect	  themselves	  from	  the	  threat	  of	  HIV.	  	  Lastly,	  it	  is	  important	  to	  account	  for	  the	  fact	  that	  family	  planning	  efforts	  are	  increasing	  in	  the	  midst	  of	  the	  HIV/AIDS-­‐crisis,	  which	  could	  reinforce	  the	  fertility	  decline	  by	  increasing	  contraception	  and	  overall	  awareness	  	  	  It	  is	  likely	  that	  several	  cultural	  and	  socioeconomic	  factors	  could	  reduce	  the	  extent	  of	  the	  HIV-­‐epidemic.	  The	  latter	  could	  possibly	  be	  achieved	  by	  improving	  female	  status	  and	  autonomy	  through	  female	  employment	  in	  modern	  employment	  sectors	  (instead	  of	  the	  traditional	  cultivation	  of	  scarce	  land	  areas)	  and	  enrolment	  in	  higher	  education.	  Less	  dependence	  on	  South	  African	  economy	  (if	  possible)	  would	  also	  reduce	  the	  demand	  for	  extensive	  labour	  migration	  and	  subsequently	  mitigate	  the	  spreading	  of	  HIV.	  The	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eventual	  removing	  of	  some	  cultural	  institutions	  that	  encourage	  polygamous	  relations	  for	  men	  and	  marginalise	  women	  will	  likely	  substantially	  reduce	  the	  spreading	  of	  HIV.	  Accounting	  for	  solely	  future	  fertility	  levels	  the	  eventual	  reduction	  of	  HIV/AIDS	  could	  prove	  a	  zero-­‐sum	  game,	  where	  improvements	  in	  reproductive	  capacities	  (biological	  and	  psychological)	  could	  be	  balanced	  by	  the	  social	  and	  economic	  gains	  of	  women.	  Thus,	  it	  is	  also	  not	  impossible	  that	  the	  fertility	  decline	  could	  continue	  even	  without	  the	  large	  HIV/AIDS-­‐epidemic.	  Especially	  when	  some	  empirical	  evidence	  point	  to	  a	  speed-­‐up	  process	  of	  family	  planning	  policies,	  arising	  in	  the	  midst	  of	  the	  epidemic.	  	  	  
Adolescent	  Fertility	  
	  The	  results	  of	  four	  regressions	  suggest	  that	  adolescent	  fertility	  is	  positively	  correlated	  with	  TFR.	  A	  one	  percent	  increase	  will	  cause	  a	  0,34-­‐0,81	  percent	  increase	  in	  fertility.	  This	  is	  inline	  with	  the	  initial	  expectations.	  	  The	  impact	  of	  adolescent	  fertility	  on	  overall	  fertility	  does	  vary	  between	  the	  studied	  countries.	  Regardless,	  it	  is	  evident	  that	  greater	  education	  and	  tolerance	  of	  formal	  medical	  abortions	  will	  both	  act	  to	  directly	  and	  indirectly	  reduce	  childbirths	  among	  young	  women	  as	  well	  as	  to	  strengthen	  their	  status,	  health	  and	  autonomy.	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7.	  Conclusions	  
	  The	  purpose	  of	  the	  study	  was	  to	  explore	  the	  main	  determinants	  of	  the	  Southern	  African	  fertility	  decline	  and	  with	  available	  means	  assess	  the	  impact	  of	  HIV	  on	  fertility.	  Based	  on	  the	  results	  one	  can	  conclude	  that	  higher	  education	  and	  HIV	  exhibit	  the	  by	  far	  largest	  negative	  influence	  on	  fertility,	  and	  should	  be	  regarded	  as	  two	  of	  the	  main	  determinants	  of	  the	  fertility	  decline	  in	  Southern	  Africa.	  	  -­‐	  	  Many	  of	  the	  findings	  were	  also	  found	  to	  support	  the	  hypotheses.	  Adolescent	  fertility	  and	  Child	  mortality	  coherently	  displayed	  a	  strong	  positive	  relationship	  with	  fertility.	  Surprisingly,	  however,	  urbanisation	  was	  found	  to	  be	  positively	  correlated	  with	  fertility.	  This	  is	  most	  likely	  explained	  by	  estimation	  biases	  and	  possible	  cross-­‐correlation	  of	  errors	  between	  or	  within	  the	  regressors.	  When	  controlling	  for	  share	  of	  urban	  population	  instead	  the	  result	  proved	  to	  be	  negative	  and	  consistent	  with	  the	  formulated	  hypothesis.	  This	  indicates	  that	  some	  macro-­‐indicators	  ought	  to	  be	  chosen	  cautiously.	  A	  weakly	  positive	  relationship	  was	  also	  found	  to	  exist	  between	  GDP	  and	  the	  fertility	  rate,	  which	  could	  imply	  that	  the	  fertility	  responses	  to	  overall	  economic	  growth	  are	  as	  of	  today	  very	  limited	  or	  captured	  by	  some	  of	  the	  other	  regressors.	  	  	  Evidence	  suggests	  that	  the	  Southern	  African	  governments	  shall	  continue	  to	  target	  higher	  education	  and	  labour	  market	  incorporation	  of	  women.	  Actions	  like	  these	  will	  not	  only	  contribute	  to	  greater	  female	  autonomy	  and	  status	  -­‐	  it	  will	  most	  likely	  also	  help	  to	  reduce	  childbirths	  among	  adolescents	  and	  child	  mortality.	  This	  might	  prove	  especially	  vital	  when	  considering	  that	  the	  latter	  two	  factors	  are	  closely	  linked	  to	  level	  of	  education	  and	  wealth.	  Addressing	  the	  incorporation	  of	  women	  would	  also	  prove	  beneficial	  for	  the	  development	  of	  other	  basic	  determinants	  of	  fertility	  such	  as	  economic	  growth.	  	  	  However,	  HIV/AIDS	  will	  continue	  to	  exert	  a	  large	  negative	  influence	  on	  fertility	  and	  many	  of	  its	  other	  socioeconomic	  determinants.	  The	  disease	  has	  mostly	  affected	  fertility	  through	  the	  lowering	  of	  fecundity	  and	  increasing	  mortality	  among	  women	  in	  their	  reproductive	  ages.	  The	  rapid	  urbanisation	  process	  and	  migration	  patterns	  have	  also	  contributed	  to	  an	  extension	  of	  sexual	  networks	  and	  subsequently	  the	  spread	  of	  HIV/AIDS.	  Many	  individuals	  are	  also	  unaware	  of	  their	  seropositive	  status,	  which	  reinforces	  the	  spreading	  of	  HIV/AIDS.	  The	  empirical	  results	  indicate	  a	  need	  for	  increased	  screening	  of	  women	  and	  men	  in	  order	  to	  reduce	  sexual	  as	  well	  as	  mother-­‐to-­‐child	  transmission.	  A	  continuation	  of	  family	  planning	  efforts	  will	  also	  provide	  with	  a	  platform	  for	  increasing	  sexual	  awareness	  and	  contraceptive	  use.	  Extending	  family	  planning	  to	  rural	  areas	  could	  also	  help	  to	  bridge	  the	  fertility-­‐gap	  between	  rural	  and	  urban	  areas	  in	  especially	  the	  less	  developed	  parts	  of	  Southern	  Africa.	  	  	  Reforming	  some	  of	  the	  cultural	  and	  religious	  conceptions	  about	  contraception	  and	  abortion	  are	  also	  important	  if	  policy-­‐makers	  intend	  to	  further	  reinforce	  the	  on-­‐going	  fertility	  transition	  and	  the	  health,	  security	  and	  bargaining	  position	  of	  women.	  	  Despite	  some	  varied	  results,	  the	  study	  largely	  verifies	  that	  socioeconomic	  variables	  remain	  important	  in	  determining	  actual	  fertility	  levels.	  The	  interrelatedness,	  however,	  makes	  it	  a	  complex	  task	  to	  analyse	  the	  determinants	  of	  fertility,	  since	  the	  variables	  operate	  through	  several	  basic	  and	  proximate	  determinants	  of	  fertility.	  There	  also	  exist	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reasonably	  large	  country-­‐differences	  between	  the	  more	  developed	  countries	  and	  the	  less	  developed	  ones	  in	  Southern	  Africa.	  This	  indicates	  that	  two	  separate	  analyses	  including	  Botswana	  and	  South	  Africa	  in	  one	  and	  Lesotho,	  Namibia	  and	  Swaziland	  in	  the	  other	  might	  possibly	  have	  provided	  with	  more	  distinct	  results.	  However,	  in	  order	  to	  enable	  such	  an	  analysis	  one	  would	  have	  needed	  to	  get	  access	  to	  more	  extensive	  macro	  data.	  	  	  Taking	  everything	  together	  it	  is,	  however,	  clear	  that	  the	  studied	  countries	  are	  in	  some	  senses	  approaching	  the	  later	  stages	  of	  the	  fertility	  transitions.	  Comparatively	  high	  socioeconomic	  development	  has	  contributed	  to	  higher	  human	  capital	  accumulation.	  However,	  there	  are	  also	  patterns	  of	  high	  mortality	  that	  lead	  one	  to	  question	  the	  validity	  of	  the	  assumptions.	  Regardless	  of	  the	  accuracy	  of	  these	  assumptions,	  it	  is	  evident	  that	  high	  mortality	  patterns	  lead	  us	  to	  identify	  several	  areas	  of	  improvements,	  which	  also	  implies	  that	  the	  fertility	  decline	  might	  continue	  in	  the	  future	  for	  many	  of	  the	  studied	  Southern	  African	  countries.	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9.	  Annex	  
	  	  
Plots	  of	  GDP	  vs.	  TFR	  
	  
Figure	  1.	  Botswana	   	   	   Figure	  2.	  Lesotho	  
	  
	  
	  
Figure	  3.	  Namibia	   	   	   Figure	  4.	  South	  Africa	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Plot	  of	  TFR	  	  
	  
	  
Figure	  5.	  Plot	  displaying	  the	  decline	  in	  TFR	  based	  on	  the	  analysed	  dataset	  	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
Hausman	  test	  
	  
	  	  chi2(4)	  =	  (b-­‐B)'[(V_b-­‐V_B)^(-­‐1)](b-­‐B)	  	  	  =	  62.51	  	  Prob>chi2	  =	  0.0000	  	  	  	  
	  
	  
	  
	  
	  
	  
	  
